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(54) DATA STRUCTURE OF DIGITAL MAP FILE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a terminal device 
for reading out a map file eliminating the need to update 
map files of adjacent units when one file is updated. 
SOLUTION: Map files representing units obtained by dividing 
a map into areas contain node records generated by nodes 
and link records generated by links. In a specific node 
record, coordinate information on an adjacent node 
prescribing the connection relation of a road between the 
unit and adjacent unit is recorded. Those map files are 
stored in a 1st storage device 19. A data processing part 13 
searches for a route by using the map files. The data 
processing part 13 traces a connection from a road in one 
unit to a road in the other adjacent unit in the route 
searching process according to coordinate information that 
one unit and the adjacent node of the other adjacent unit 
have. 
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[0024] tit, m>m\&. n^icffiRwg&zM 
mvmmzznzti, mL^mmcm\Lx%^n^ 

S'Wffi^iBii^tisy- Fi^-Ft, mm y?mc 
&®m77jMc^ y- vommmmmmzr^m 

Jilted § i ? fc/— Fl/a- F^fEii^tiT* 5 , ±fc0 

t cfc t) nfclf fgfc*7't, >Ts ^ftJftH 7 r ;l/ 
©IBitllig^^Sx-^agfli:, -r-^fflUfflfc: 

7r^;l/*K*m-rK»WL#JWSPi:*fiiA, x-£$fl 20 

nc#*nsy-Ffc*f*s-rs±ffiHiS©a--y hoy 

[0 0 2 5] ±fB»UHT?t±, r-^jaaastt, 7- F® 

m77-fMcmmntcmmmmcm^x, nmm 

[0 0 2 6] £5>f£, ffifiDSSWa, tv^s«*gs 

fcestss^aDT*07r-r;i/^«-r5^7-rAT'$. 

H^e»> «H7r'r;i/o-»*fc{4 , r^r*. i&s-r- 40 
^tLxm^m-tm^Lvmut, m^mLmm^ 

i:, hM&iLxmc&vm&iLX t>ntd>r v h 



2001-56823 

16 

[0 0 2 7] ilB^Tii, x-7Mag|3{i, 

07 r ;I> £ *fc LX^MW, 2 <DlBt§^«tc*& 

IftU cntiot, «H7 r^T ;U*Mff"r«. c©J: 

B77>f;l/fciI*n-r3o H2<0fE'ii§§B^ 

^t^-ofcT-^m<D®m7 7^)^^m~t^(DX\ 

[0 0 2 8] ±IB^T-(i, -feV*Jl*V.J\£^ 

3b^^*nfcW-r-^* l 7r-r;Wc$£At>3<9 
t5 0 COi^tc, 313 5©560J1?tt, 

[0 0 2 9] 

r->XfAMj 0 1 a, *«i|li©-*8(Dg««c«*il!i 

«3*iii;Tswiqia^Rr*6fcsa«n*o 

ictt, S*S«l t-try^^2i:©P^tc{i, 7v7°Vy 

uitte, wmmt^-kiy^mz^mm^w^ 
r«, £#ai£M^2fts&iMfcifm i sdn 

(Integrated ServicesDiglt 
a 1 Network) fc^^nS^S^> Sfctt 

[0 0 3 0] ^tc, 1 0«j8lcoi,>TSBUirf 

XxAfciOffiSL, A73^B1 li> ffiB^tBSSl 
2 r-^saasu 1 3 H^glO 
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m%m%$i5t, 7yfti6L rtryhiffi&n 

1 9t, ffi7J^fil 1 Ot*mXZ>. A^JS«l Hi, 

(effi?iJS titc*- ic £ 5 /n- K 7 x 7W^H?i? ftfc 
<3, tlfy— S/a V^XfAO^^a- affile^ 

* nfctf* >ic J; t> v 7 h ? x 7 wtc^jg* n/c 5 1 

3o *5fctt, A7JSB1 1*4, fimffi[ff«ffffiL 

T^ii*n^ii-g-t>fe5o 1 >ffcju jk± 10 

©A7JSB1 lfcJtftLT, ttfcSWlfcftLT, 

awes, fe l < a-b^^ 2 ^©ssi®, n^saa?) 

S**fir-5. £&(<:, ATJiUBl 1(4, i: 

Co 0 3 1] umwutimmi 2(4, sis-fey-*, 

P-feV9\ £fc(4G PS (Global Poslti 
oning System) (DTy-r-f^^lf^mmic 

&e>mcG PS (Global Positionin 
g System) (D7yTt*5&tf&fm<D^-ftlfr 
2ofilh«i*^tJ;t), ffifitfctijgfil 2(4115! 
£ft3*|-&&&3o ffiB&ffiSBl 2 (4, jSJS-tr>-9-{c 

«fc 1 <D®wfiMmtt®&LT, mmm&%m\c 
1 (DmmrMm^m Lit k> ?% 0 a±©*tfW8 

H£S(c, ffiBtfcttiSB 1 2 (4^*SB 1 ©Ig?£teB^ 30 

ttu-rso x-^®a§i5i 3 a. aa-rs&ii©^-* 

mji?&t.\i^vm&3bz>o ms&jmi 4(4, mum 
f <Q&m%*y$mzicm<.-?%rctb(DMW3'?> k# 

tttrZCtttZo S3<REQf4, ^46^fee»nfc7 

t-vyh^ttfe^ s^^aaui 4}cA7j^nfc 40 
a, m 1 <££§{igi$ 1 5 icmtunzo m 1 ©assess 
mwic&vnm-sriZc mi<Dmg{mi 5(4, a** 

[0 0 3 2] g;£R EQ(4, 7y^J^U L%JIU 
t, •ty^mzic^iy^mtti^o *y9M2i&. g# 

F*«p^-ra 0 -fey^ll2(4, ¥ffeLtci&m77-(JlC 50 
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/vrvhPits mmm3 (pyyvytDD ^au 
fflatt«-pffL<«iB*n*o is^sBifc^^T, $ 

lOiSSffiSBl 5(4£5(c, 7>ft 1 6*aUT/^ 
y>v h#8PSIS 1 7(4, ATJZtitc'Vrv h P£, ^©ifi 

myr-fjvc victim (f7^y7>j) lt, 

nasi 3(ctB7jf3o r-£$aggfli 3(4, ia07r-r 

;i/c Ftfxtiztizt, ¥sbfe#>t>nrc<i!m*m7L 

CF%i{cSi©f-M-xi 1 i*^urR*m 
L/»#a*«iwwi 8(cffi^-rs 0 st^mt/»tiA 
»mip«i 8(4, Atj-zrLrcmm7T4frCFttmi<D 

a(co^T(4'#T»-r^ 0 miwemimi 9(4, ft 

§y«)(c(4, A-Kf-fXi- F^^7"Sfc(47-7>y^x^ 
S l £>!Bt|gfi 1 9 (c(4, $ 1 ©r-^^- 

x 1 1 1 *ii?n5o s 1 cox-^^-x 1 1 1 (4, 
1 *^try—>a >^>x7Ai: Lxmm-tz, 

*sn^r-^iDi^tfe? 0 s^c a^n 10 

(4, ft§y^(<:(4, TYX^W*5itfXlf-*^5iS: 
So -rVxTWfca, W7r^;l/C F(c<tt)^*n 

So 

[0 0 3 3] tu5t-, -r-^fflaSl 3(4, Si Of* 
-^-xi 1 i*«^-rsifi07r^;l/CF*ffio'r 

«^*saa*tT^o mm, T-zmw$i 3(4, 

3(4, ffiB^tBSfil ZK£K>&mtlfc 

>&*S!J»SP1 8 tffllLt, Sl<Dx-^^-7,l 11 
SK*H*a , ril!iH7ri';l'CF*««UT«i9 

m-Tc x-^sasgpi 3(4, mmsnremmyr^^ 
do ammjEmmm, r-zmm^i 3(4, ^^tticfc 
^ii^(c^-r^y^*sfe^t>H±T, m^SBi 1 

0(ctB73-T5 0 Sfc, r-^«aag|3l 3(4, i^*SB 1 

<o=l— WA7jgB 1 1 *fflt^rsHass«ia^*s* 
07r^;i/CF, aBtffcaafr^*ffl»**tnaH« 
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s&stffe-So r-^jaasBi 3 «, ii 

^-xi i i*>s, ffl&8&imm\c&mti3:ztmy 
T^jiCF^mmLxm^mto -mommy 7 

[0 0 3 4] #(c, -by^2©TOco^T^-r 

s c *Ly$mz\z. mz^m^mz 1 gfig^i? 

flrSfl 2 2 , ffifrtil \MW& 2 3 US 2 <DfEtl£ffi 2 
4£, ^7hi*fiTa2 5fc*IAS. ±3t,fc«fc 
3(c, -b>*Ji2fctt, iSSSSBlfCfcO^/SSn^cB 10 
*REQ^aff^3 (Ty^'J^UL) £JIUT^{i 
^tlt<So H2<OjMg{ig|32 1(4, ft§yft(c(4, €f 

nsa#§s«)b^4So ccr-> y-h7x^£:(4, a 

&SS{i7n h 3;PjWSgffl£ftSam«3 fc-t*:/*JS 2 

p,«r-^^€fcio r 4s*^s i 'WT—zmmzfflffl 20 

-r So 4 0 AftWfc(4, £ l cOr-^iH§Mg|5 1 5 (4, 
* ttT £ fcg* R E Q *£fl L TS^S^HWrffl 2 2ic 

twrfSo 

[0 0 3 5] $££$flWraS2 214, A*£tlfcg3j<R 
EQ^SMilTLT. )B*T|gS*K*mUSIW3|J2 3ta* 
•fS 0 R*HJU?Jf|JaS2 3tt, A7]-£nfcMffi&%*m 

tmmw2 4frp>mm?o ccx\ ^zmmmmz 

4(4, ftSWfctt, A-Kf^'Xi' K7-T7\ CD-R 30 
OM K^-f T^SfcttD V D-ROM K^7-Z?«jS£ft 

f^w ^tfrt>&z 0 mzmzmm. 

-£^-X2 5(4, -tr>^S2^«*SSHc^0* 

So mmyr-cjvc f&, ^sbkc^ri 

S 1 «|©SS 1 1 1 1 fi, -fey^^ 2(c<fc 40 

c FcDf^TT&sit&fcfcntf, ^mmmyr-fjic 
F©-gPT*fes^a-fefes 0 k*w u«ihi» 2 3 ti, n 

#ffi Lfcflfi07 7-T ;l/C F£, /^-y Fffl&j£Tg&2 5 
(ctti^-rSo hffl*l£Tg|52 5(4, A^Stlftifi 

7ULT) , ^2©jMgmg|32 l(c(±i^-rSo §?3<D>2£ 
S{§a52 1(i, V^DLfcilUT, A^/^n/c 

h p«^^b i (cjifrrso so 
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[0 0 3 6] W±, *^MMc^SffiH5fffi^XxA 

aetfteiBSSili fc4tft>^M2(?)i 
j8teo^T8HijliLfc 0 #(c, ±3S©*07r^;PC f<d 

f&jb#i&*; zzfyr-oizic-D^xmwicmmtZo 
[0037] mmm^^xsyr^^i a 2 a, * 
mffiBMic&z>mmy7-<jic f (c «t o^gsftsnsia 

nso *nsBgisr*tt, fi£t±, 4««w)iiRoiaH«« 
jpii^ns^ffi^-rso &j»<Dsmx'it, a*«R*u 
roj , 2SBfc**ft«lR*u^ ri j , 3# 
ifcAt&jfiSRfcl^b T2J , ft/hHR^l^l/ 
r 3 j tfotz> 0 «±fr&#fr343fc:, Wf-^ 
(4, SfcfcUR* U'-w roj t LT, l^/i> roj ~ 

±{uPt««ift0«if, jz®xfr-Dmmmm&\ mic. 

PI(cK^P,nS 0 

[0 0 3 8] CCf, 03(4, «±fepgg (U^l/ 

r 3 j ) (d=l- vh^mmtz fci6<Dmx&%o mz<D 

HtlMlSHtt, ^JSOJg^S^^tr, SKttfi*[^fk:» 
-3T5jg2 0^«(cE^?>nSo *e>(c, CcDttW*H 
(4, SfiOfifcglpfcLT, SKigfi73fSl(c»^r*tl8 
a^(cE^5.nS 0 1tW«»!0(4, »6 4 0 k 

mH7?«>5e^«k:»a>j*nso fi±ffip§* cu^i/ 

r 3 J ) (cfeV^T(4, 4 0 kmHSC^IIi^a 
-•yFil^-TSo ("3J (c*3V->r(4, frfr£#J6 

4 0 kmH7?©^-— -v h^f->^^f-^fKn§i:i: 
fc«fct), lOOl077^CF«m„«±<?) 
4^*, »±{5Pg« (U^;l/ T3J ) Oa - 7 h^ftt 

Ti^BH-TSo ft±-ffipgM (1^^ r 3 j ) ©az-yhU 
3 (4, B*©IBI%tOa--y hffeD, i^JgOjg, 
SfiOStOffiB^/gjiSiLT, *iS73|qJ{c|S^Tl 6# 
g, Jt^[nI(c^xT6#g(c-fjiB-rS (fcfcU JS^ 
M4 0#g£IUS) o W±©a.^-yhU 

3 H2©«±©(c^^nr^s 0 

[0 0 3 9] 02(c^-T4-5(c, a-yhUj <D®m 
(4, -OOIM^^S^tLT, jSaST*"r*5K:, ^® 
75r[n](cr»oT4 0^-let(cE^5nSo ££>(;:, i-yh 

Us ©«2S(4, ±mtmvm&zxm£Lx. smx^ 

-T4^(c, a^SS^fc^^T lJg«(cg^5nSo 

«M^(C6 4^9J^nSo «8 0 kme3*©«-3©g|g« 
*f¥ffl(c^L,fc«!S^, lPgMT(o$0, 
r 2 J OK® (cfc(4S looa^ y hi^So 
r 2 j hZimLX, a.-yh{] 2 (/n 
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r 2 J (Dmm<D3.-y hU 2 *>\ 02©2©gfC^£ft 
[0 0 4 0] |l]1fl<:> hU 2 <D*tS0fct —0<Dm 

m^icm-oX7^3 owmmmzn, zvmm, m io 

1 0 k mmiitDfeBmmc 6 4#SJ£tl3 0 IlllOkm 
$ 9 , r i j oMW) Ictstfz, 1 -d<d 3.=. 7 h t 

X, I^lc^T5#l, dt^7a|p]^^T3SB 

XZ>) o r 1 j ©n.->yhUi t>\ 02<D±fr& 

CO 0 4 l] (WHit, MJi <Dt&mt, 1fo 1 . 2 20 

k m«H7j£>£g^MJafc 6 4 ftmZftZo 1 . 2km 
ra3J*SWteaLfc4M!iHtf, 1 PgJf ~F (o* 9, 
;V r 1 j (Dffifg) IClolfZ, 1 ^(7)3.- -y HUi:*li„ 
©F*3cD-01?&3:x--y FUo (M^y^ftLfcgP 
a->yhU. <D&T<Dm&*m&£LX, 

J^jS^-g-Cy3--y H40#B£$<;13) o l^A> roj 
cD^-yhUo H2©±^6 4 ©glc^tlTl/ 1 

-5 o 

[0 0 4 2] 04fci\ T3J ~ TOJ (DZtl^tl 30 

*n«\ ?3--y h C u fctt, ±{iPgJl<D&3 1 -D<D3. 

-vb uim?jm<D--&ftitmrzL=.y b u<dm&x 

'*—?&K.mit&$'fZ. ±imm<D3:X(D3L-vb%: 

mmtZo w<*wuMi. m^vvputa. tot 
m<D&z> 1 o©a- -y h vwmti&m*, sM£>mt® 40 

CT\ 0 4^©rL^-yhU 3 tt, 0 2 Ic^fa.^ y b U 
3 {cfflSLT*5<x UUl> r 3 j coa^-y h£0-OTfe 

T2j ©a-7hU, tSb^az-y ML <D?3.-y 

[0 0 4 3] C<D£5lc, mz--v FPUfcftLTfi, 
1 Pg«Tfc 6 4 iB©^- 7 h C U tf-p * S o 50 
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>y hCUfcttffi«3-K*nSJ')ST&n*o te«3-K 
tit, -y h C U*WJftBtf, y b P U<D 

LfcT^-y b C U<DGLW*ft7£?Z>rctb<Dffimx& 
§ 0 4-, ia-7hPUtf!4a-7hU3 T*$«it 

gf?a-7hCU(ii(l FfcLT To 0 0 

0J Jb^JDSTSnS. COffiln-F TOOOOJ * 

mmmtLx. ?a- «v h C U (tin- F ro o 0 

0J ) JcftLT, JWS^riSllc^TBS-rft^a^vh 

cutc« ro i ooj A^j f ?ar&n'So ixrmmc, 
?a.-y b c u^m^fSifc i -Dfezrcxfic^ mm^- 

K(i> To 1 0 0J fcttifjtofS. Sfc, (4«a-F 
T 0 0 0 0 J *S*Pfitfc LX, ?a^-y h C U 

-f roo ooj ) (c^ftr, dt«wiqit»oTi»»-r 

Sfa^7 hCUtctt T000 1J 3^fJ5ST6nSo 
WTRiaic, y b C UMt»?iait l -DftZitXS 

fc, fiin- f«, ro o o i j ^w-JtAq-r*. jw±© 

<fc5tS"JD^T5)n-5f5iM3-Fk:Se^tf, 3---y hU 
3 cd^jx- -y h C h U 2 ^{iBn 

-Ftt ro 4 o i j x&Zo 
[00 4 4] mc, m^-=-y b P Utfa- v F U 2 T-* 

ztmttZo c(D3L-yb\) 2 \cMLxt>, immr 

(U^JV r l j ) fcfi6 4^^3.^-y FCUtfT't 
§ 0 rij ©6 4ffl©?a.-y FCUt^LT 

t>> gi4^-r<fc'5fc, _hatmi«o^ffi-effl«=i-K 

*nW0ar6n«o 09^^ a--yFU 2 Of a-y h 
CU©-Of*Sa-yhUi <Dffl«3-Ff4 To 5 0 
3J "C-feSo Saz7hPUiLTOa-yhU 
. fc^LTfe, lPg»T (U^JV roj ) tea, 641 
<D=? =L-y FCU*^T*t So TOJ ©#fa^7 

bClHcttLTt, H4t^-rj:5k:, IWIIifcffiMn- 
F*>*9J93T5n*o ffJAtf, a^-yhU. <D?3.-y 
hCUO-^feSai-^Uo CDffi«3— F« To 2 

o i j -efcSo 

[0 0 4 5] J-X±©<fc5fc, 3tcHSBBI8lc«S{fi[«3— 
[0 0 4 6] t£ZX\ H 1 fc^"TiB5feBsll l**tf-fe 

ns 0 4s*SBma<7)7r-i';i/^x-rA(4> si ©tan 

SB 1 9 rt©S 1 O-r-^^-X 1 1 1 

^ < , £ 1 ©ffitl^B 1 9 SfBSfSW* rf^ u 
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* *tfBt«M«** 7 'J -«Jifc»^< r * P7 h U * 

7^;^7fAli SMSRfiWrSB 2 2 *5 «fc tU L 

;l/ 2 4 ©ffittSW* r-r ^ 7 h y j Cism) ta- 
il U g2of-^^-x2 5^«^-rs«fi0 

k:g-3< f^U^h U*:6.fctf 77-Ol/*fc J:9#*-. 

COO 4 7] fiCR H5& 02~04fC^-r*077 10 

±3ifitfcJ;9t, &77^;l/->XxA©#-r-i'b71>iJ 

fc*oa*n*. r¥j v-^a, Tjisthvzmm 
^-hWfn, rvMAPj T?a^n5o 

•fVl^h'J T¥MAPJ OTOx-fl^HJfctt, Sfi 
-h T¥MAPJ *>5aK*H77^;l/CF*^a-rS 

fci/Tsafs<esi^ftSe vrctf^x, 2^© r¥j 

v-^T'RsnftXWjICf^ U7 h U fcfcStc i: 

§o 7 7^;i/£©^;£*y: tmj timztiZo 
%t>\c, 7 7^;^©Kf(± r. mapj ££8£n 

[0048] jt, mc, *mimw&>~-o<m9i?-& 

^*^--r5*0^s-r*S77-r;i'C Fa, mmnm 
pj ) ©etc-tV hj qimk) M&wsn 

r 3 j ) fcMLTfc-^, («kok, mm 
ojg) £«*£lt, ^^[qjtc^ri 6#g, im 

yaffil*: 6 #B CfcfcU Kjfi*fr0^f HiWftl 

i6rrMi 6 0 6. mapj ii^wfwsns. 

SSIC, a±fupga©n.--y hUs ;b-h ( r¥m 
apj ) ©BffctSlfl^n*©^ /^Xtt, T¥MAP 
¥M 1 6 0 6. ma pj £&3 0 tt±©a- 7 hU3 © 
77i';l/*^5^S«t5K:, 7 7^£©li;£^:}3<k 
XSW8ft<rm\c&, 4ffiO»^M^ ±ffi2ffi©g(? 
fcfc, hU^^Sm^Tj ffifcg(;tT{5J# Steffi 

B-rsA^as-rSo Tffi2fif©gmj, a--y 
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7t, ;>v-h ( T¥mapj ) fr&77i';l'£lcM3£ 
tPtttlfT'f*^ U7 h'JWfiLS^o <:©£?{£, +r 
7f^l/yh'JiDlSa, rL--y hUtf£©Pg)ffcJgL 

# T0J T'feSCtfCfctK a--y MJs (Ml 60 
6. map) tf^ffiB^fcS-rSCfctfa-frSo W± 

/Uti, T¥MA P ¥M0 0 0 0. mapj, T¥MA 
P ¥M0 0 0 1 . mapj, ••• f¥MAP¥Ml 60 
6. mapj — ^©i^te^SflSo 
[0 0 4 9] *±ffi»a<03--y h U*«a-y 

hpu^m-'y ho^-7'*«tt-$*3;fci&©-9-7' 

-•yMJ 3 ««a-«>» h P[Jt?%3L~v Y\}<D?)\<- 
7*%«rtfl-rSfcJ&k:, T¥ D 1 6 0 6 J 5 tlfc 

■9-7x^b7hU^Jb^^S<fc^fc> •9-7x-rb7h 

ffiB-rS^^-To ZtDTctb, )l-h ( T¥MAPJ ) 
£>B~Rcfci> r¥D00 00J, rvDOOOl.ma 

pj , -, r¥i 6 06j, •*Mtfig?n§o 
[0 0 5 0] r 2 j (7)P§«{cB-r-S^a^ 

■y hUti, ffiia- Kfc»-^< yr^^lfiH^&tu 

xvu7hu 0ttii6«) fc««Jn«, 

•yHUs *fflaz7hPUi:tSl^;V T2j ©a^-y 
hUfi, H4^*#BS^Si:6 4ffl»So tOrtO— O 
f$?i-y h U 2 tt, ffiSn- To 4 0 1 J T*& 

0 4 0 1. mapj h^oZtWttttt Ztl&o ?5>fc> 
r 2 j ©a-7hU 2 fi, a-yhUs Gfta.- 
y hPU) CD-9-7-TV U7 h 'J (r¥map¥D160 
6J ) ©ilTfct&WSnS©^ /US, T¥MAP¥ 
D1606VM0401. mapj ^*?.c W±©a— 
•yhU 2 ©7 7-Y;l/^^e»aA^<fc3fc, T2j 
-y h U©77-(';l'«©^35C*feJ;t>*ffi^ : ?©Kfc 
ti, ±5EL7 v cffiS3-F^M^c Z<Dfcib, 
r 2 j ©az-vhUC774'^fe$ft, Sla-yF 

/^X^P>^5cfc-5{c, h ( T¥mapj ) ^5>7 
7-T^(cS?Sf!c(i^7f^ U7 h U 1 ofctt^ 
fttSo ^7x^U7 hU©ffl»ttx ^.--yFU^if© 
KBtfilUTt^Sjb^^-rSo ^-7hU z ©*&fc 
tt, ;l/-h^77-T;l/^i:©^t^ft-r^-y-7"x^ b7 
h'J©«^ r i j SM^--yhU 
2 (M0 4 0 1 . ma p) tfU^l T2J (OVSM^mt 
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r2j ©/^xa, r¥MA P ¥ D 0 0 0 0 ¥M0 0 0 
0. mapj, r¥MAP¥D0000¥M000 1. 
raapj , T¥MA P ¥ DO 0 0 0 ¥M0 0 0 7. 
mapj, T¥MA P ¥ DO 0 0 0 ¥M0 1 0 0. ma 
pj , ••• T¥MAP ¥ D 0 0 0 0 ¥M0 7 0 7. ma 
pj , T¥MA P ¥ DO 0 0 1 ¥M0 0 0 0. m a 
pj , ••• T¥MAP ¥ D 1 6 0 6 ¥M0 0 0 1 . ma 
pj , -, T¥MA P ¥ D 1 6 0 6 ¥M0 4 0 1 . ma 
pj , ••• T¥MAP ¥D 1 6 0 6 ¥M0 7 0 7. ma 10 
pj , •••#£><$; ^tca^tiSo 

[00 5 1] nWc, U*Jb T2J (Da--yhU 2 %M 

* h y r¥D04ou ©toxV h y (fiSM 
«) ©Tfctsw^nsctfcftSo mtf, a-7hu 

SIa-'yFU 2 #6 4#9J£nfca^>y F U©ft, ft 
S3— F T0 5 0 3J CKSt4a-yh-pS4 0 
/c46, n-yhU. ©fe«>©/<X{4, T¥MAP¥D1 
6 0 6 ¥ D 0 4 0 1 ¥M 0 5 0 3. ma pj ££Ztl 20 

;l/ ri j (D#n.~-y KD/^Xfi, T¥MAP¥D160 
6 ¥D0 4 0 1 ¥M0000. ma pj , T¥MAP¥ 
D1606¥D0401 ¥M0001. mapj, -, 
T¥MA P ¥ D 1 6 0 6 ¥ D 0 4 0 1 ¥M0 7 0 7. m 
a pj Tg?n?io 

[0 0 5 2] SSlc, J-^-y ML £it^-y h PUfc 
■T50L--y VU<DifJl—-flt, T¥MAP¥D1606 
¥D0401¥D0503J 4:^*15* /*TY h 

uciTof-f hu (mhu) fctaw*ns. 30 

6 4^fiJ*n/c3.->y hUOrt, F T0 2 0 

U fc^S-T53.--y hT'^^o *<Dtctb, a- 7 hU 
0 tfMXfi, r¥MAP¥Dl606¥D0401¥D 

0 5 0 3 ¥M0 2 0 1. ma pj J:g?nS„ IQWc, 
o.~>yFUi %fex-y FPUfc-TSU^l/ T0J 
a->y F«D/<X«U T¥MA P ¥ D 1 6 0 6 ¥ D 0 4 0 

1 ¥ D 0 5 0 3 ¥M0 0 0 0. ma pj , T¥MAP¥ 
D1606¥D0401¥D0503¥M0001. m 

a pj , ••• T¥MA P ¥ D 1 6 0 6 ¥ D 0 4 0 1 ¥ D 0 40 
503¥M0707. mapj f8*tl§„ 
[00 5 3] «_h. ®m7 7^)l<CF\c&K)mmi<ft2> 

awn***!* (mmimiitmk) , wT©wwfc*«/^ 

t, a~-y hf- £t4, a~ >y hU£x^#;l/-r— £{fc 
Lfct><D^:lcift-r§o lo<Di&07 7'ObC F 
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[0 0 5 4] rjfi077-OUC FfiDr-*«iiJ B6 

1 O<Dit!207 7 -OP C F *SfcfiS^ns*0*iMW 
*rSfc«)©H-e*So £fc> 07 14, lO©tt07 7Y 
;l/C FcD-r-^JSil^LTl^o HTfcfcVT, $0 
7 74'KFtt, TvB&Wfc, a-7hA7^ 7 h 

§o LfrU iti07 7-OUC Ffct ±£LT, 

i/\ io©a-7ff-^(t 06lc^-r<fc? 

T^jVf 3 chic <fc<3, 06lc^-r«fc?fc, a-7 1-f 

nm, ate. *0fa^fc<fct/£?£jrfc£#s 

T'f So 

[0 0 5 5] *te, IWRx-^CiSfflfcT-^fciifc, 
H7feJ:t;Bl8*#J!8LTSiWfSo 07 Ic^f 

-7;P*>P)S^*n5o »*Wilx-7;Ki, 08 
(a) *^W&3b^4<fc"5fc, M/IU «iMfe«fctfSifi^ 

*-&T*feSo -73, l¥HBWS-r-7;l/i±, 08 (b) ^ 

»?i¥iat^-rs/ci6©0^'r-^©*^-c : fe5o cn 

P»S*WRx-7;Pfc'i;amaW»x-7 J 'Ki, 0 7^ 
jt-r-7;Hc(i, tBS^#^L^3 <t 3*1f^(4IBII* 

x-7;P*5<fct;WiWWjlx-7;Ki, |@Slc3$3£Lfcx 
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fcs^-rsw^ttt^ 0 8 (a) (c^-r«t^t, s*w 

«H%M*Cfc^Rr*k:S:So 08 (c) fc^f 
Sft.5?rS*^jjVf«c fJt5£© 

tct>\ m i mmmm 1 9 s^as 2 ommmm 2 4 1 

E«8»©MI8tf**3te«fctt, * l ©:r-*^-X 
1 1 1 Zfcim 2 (D-r-^^-X 2 5 */hSfrv9vfX»c 

[0 0 5 6] ±a<OS*WJR-r-^;l/te«fctffl¥»l»a-f 
-^;b©rtfB5©x— ^#!ii{±Si^k:Pli;-e&So VLTte 

T-*©&&T?*-5o ^f-^ti^T, Milk ^ 30 

jwt> cn&ite0©Ttit©g*£&3, mm &b> x 

tiit§. cce, 0 9 (is SSB^-^x 7 KDtfct: 
ujb^shtvSo 3--^ MJ^*/^--rs$EHt(i> 40 

2O©}SH*^x^hD0 1 *5<fctfD0 2tmtEt 
% a il^'ii'hDOKi, *7^x^FOBJ 1 
fc0 2fc*^«lS*nSo ^>"inOBJ Hi, S 
^£ a b -^gil j£ c d -^>Wk£k e ->S 

*ns^«-e*« 0 s/c, t^i^hOBj2«, s 
sg£ f g ->mm& h ^ 1 ->gnt*s f ©ra 

tit. tm*7?xt hD0 2tt. 
OB J 3fr5#|fiR£n*o t^x^hOBJ3tt, S 50 
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j k 1 -^Sgj5m->giS£ n 

scorns ioj^©*75?x* hfc«fcD£sn 

[0 0 5 7] CCT\ 01 Ofck WMx-^;l/> O^D 

s*w*r-^;i/ * it imm ^m^r- yjwmwMT- 

?M&%*?mX'&Z>o 01 Otefc^T, Ht&r—'T'Jl' 

n«WJRU3-FBR l-BRMWffla^flfSffe 
3o Sfc. WJRL/3-KBR Hi. HMStt^ 
x^haN£, ^x^hOBJ l~ON©S*^a 
N1~NN£, *7^x^hUa-FORl~ORNt 
fr6fl«?ns. WS/gffii, WJRU3-FBR I F*3tc 
•3-*nS&*:/^x*hOB Jfc<fc»)g£ftSW«©JR 

SUn- F B R 1 rtttSft§#t7->*i 0 Y 0 B J <D 
f)"7—u— Ffe^tfr-^X^-v-v-v If FTfe 

ttt, 100*7-3- FSfcttx^X^i'Tytfyy 

3-F©*^fH^n«o 0*5, flfHA^ r#j ^ 

■r^v-3-F^s % ^-r*7-n-F^^-st 

[0 0 5 8] S/c, t^'x^hlNtl fiba- F 

b r 1 flt«n4t^i * h 0 b j ©a^-rmis 

T'feSo S^J^aN 1 «, Ji-^^x ^ h 0 B J 1 

*7->*xnoBj 2^«^-r§s*j^©a^br^ 

§» raatc, SRjSSNNtt, t^x^hOB 

J N©S*jS©a^-To (KDcfcdtc. WJRU3-FB 

[0 0 5 9] ?&tc, *7'>*x^M/3-F0R 1 

1 -D<D*7i?x >? h 0 B J 1 *«fiKf;5gSRj£©ffi8{* 

h 0 B J 1 te«a©gfgj££#fr©-?\ *^"i>'x ^ h U 
3- FOR ifcttaao*HffiMB*^M^cl:i:ftS 0 o 
* t)> *^^x h U3- FORI tc(i^?UcDlSI8^ 

F 0 R 2 tt, *^x ^ h 0 B J 2 *«ric"TS®tljS© 
SEWJ^-rflHi-lf**. *^x » h U3- FO R 2 

tea, ss^aN2fc*aa-r*ffl»©js*if«jWEi$* 
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ftSo mmc, *^i^M/3-K0RN(i, 

?iJ^-rif^Tfe§o *^>"i^H/a-FORNfc 

"So 

CO 0 6 0] J^±©<k-5le, #^i*M/3-KO 
R icfcfc, *7^x * FO B J 

CO 0 6 1 ] H 1 1 tt«S*fS«*^< ©tfy 

t-rsc4:*mwfsfci6©0-efes < , hi nca, 8 
momm^p o~p 7 T«*ti^0«-r-^^^n 

*»*P£LT, (X0, Y0) T*feS, JM», Nttlc. 

p i ~p 7 emtema. (xi, yd~(x 

7, Y7) T'feSo Sfc. Bl28\ «±«P0~P7 

<D%&*immm wttw* >? v un- f o r icib$ l 

^tllCD^X, m%-&Z>W hXmM?&£. PO — P 
7 ©&f6#g«fflftB**:75>x ^ h l^n— FOR {cfBj$ 

CO 0 6 2] — 75\ 01 3H\ 01 1 fcl^UEB&T— * 30 
©#S**P 0~P 7J&fflW*»^SUfei^©Hr*& 

§o 01 zias^x, mmf-^it, s*jspo-»p i 

-»P 2-»P 3->P 4->P 5->P 6^P 7<DM%kX— 

£»?P£LT, (X0, Y0) T*«2ft3o /c/cU # 
©S^P l tt, ffi*fjg«^E©*£fcfi, (Xi, Y 
l) tmtiZo LfrU ffl*fj£«^n?tt, S*£P 
IB (AX 1 , A Y 1) t^SftSo dCT-, AX 1 
tt, AXl=Xl-X0ffe5 o Sft, AYltt, AY 40 
1 =Y 1-Y0T**«, &M<OE£&P 2~P 7fc, * 

tvmftic&vmizftZo 01 4«, &±©gst,&p 

0~P 7 ©#ffi»*«|»«**^x * F l/n- FOR 

£g-r*©tt, ffi^ftmatt. ^n^n©^*^©^ 
aM©M^©^^t©M^r**?ns 

AXKX1, AX2«X2, -AX7«X7fc 
mfflc, A Y 1 < Y 1 , A Y 2 < Y 2 , -AY7 
<Y7£&3 0 ^©fc46, mm&P l~P7©ffl*f*H 50 
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^ttl^iWc-D^XZ/U hX*im?Z>OX&&<, Zft 
fni/WhT»3. ^©*£JS, S*jSP1~P7 
0*H»*HIIHB**^^x £ F Un— FOR fc!E$f 

^fc46t«, i 4M^htf^a5„ fejeu aw© 

P 0 ~P 7 ©&j£«1il$B£*:7Vx * h Ua- F 
ORfcffiifrfSfci&tefcJ:, H^HR ( H] ) ©HtfB£# 
a6T, i9/Wh*^i:ft3o 
CO 0 6 3] M_k, 01 1-01 4fc#JHl/TWBHLfc 
<fc?tc, *7^x* hOB J*^-T?,#g^P^ffl 

J±$3<LT, *^x^F^3-FOR©+>--rX^ 

* -y X(D'mit*$mx t a i £ u s £ i> -5 mm 

&tfMfeX1*5>o frfrZfflm&Z. 01 5*#StBLT8H 
WtZo 01 5tC«, SIRjSPO, P lfc-fct/P nX-m 

)S*n«*^x * h o b j ^nt^s, 4-, 

jSP Hi, fflW*«T?tt (A X 1 , A Y 1 ) xmZft 
%o AXlfeitfAYlMi, 

IQtKk:. Sf^Pnii, fflW*«T*tt (AX 
n, fWYn) ^«tl5. L^U*^, AXnfe 

«tt;/sfctt a y n a, mM&p ntrnwo^m^p i 

^m.x°%>2> tfofe-tZo c<D&5&t§&, 0i6t^-r 
<fc^ic, mM&p i *<tt;p n^^a^ic, gftv^ 
gjgjs P2^tfP3 *#js-r s i; s o cnt 

<fcoT, SRjS P n ©ffl«|g«{i, BIG©S^P3© 
«SWj6«*St, (AX 4, AY 4) T'^-rct^t 
So A X 4 fc<ttfA Y 4 (4, S^.^ P 3 gsfcjSP 1 ^ 
Jt^T^RjSP n©ifi< fcfi[»rsfea6, 1 FT?^ 
mXZZo tth©S*^P 0, PI, P2, P3feiOP 
P n ©^*B»a«1f «**^^x ^ H U3— FOR fcfS 
KE-rst, 01 7k:^f<fc'5{c, 13/WFMi* 

■So 

C0 0 6 4]«±, 01 5~01 7*0mLXMffll,rc 
<fc^{c, 2ffl©®KjSPjb«nrfi[«UT^^«^k: 
14, *flA>!S6j£P%ftt5&gtf£i;;s 0 ^©^*, * 

«i9«*ffiisua^niffte.*«/^ c©«t3t, aw© 
«wip*»< -r^T©«jap*ffl»flfflin?«HLj: 

S^jSP©^*WSlc^<a»3, *^>* 
i ^ h b3 - F 0 R ©f-^^XW*JSI^t < ft 
Si:v>dPp3SjS^fiaffcLT<S 0 ^iir% 01 5©g 

^ p o *5«fctf p n *«s*fffi«-r*^s mm& P 1 * 
p o zmmt LitffltgMT&mtz c twm> 

£%%o 4, SfgjSPn©l6Wffi«f4^ 4/WFT-SS 

(Xn, Yn) •p^S^fg^LT, SIjSPO, 
P 1 *5j;t;P n ©^JffiflHf*B**^^x * h U3- FO 
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Rlcmi&tZt, Hi 8ic^-f cfc'Mc&^o Hi 8fcfc 

^r, ®g^pofe«ttfPn«Di6w*a!t!i«(4 j e-n^n 
s^jS p i (ommmmmt 2>w 

it, ^<o.ois«iwiffi»snT^*fr** 

arJVs.* hU3-FOR©T-*-«M'Xtt l 2 A 

L1tm&D*7?x. ? h Ua- FO RCr-^-tM'X 1 
3^-0 (H17#M) i9fcWl\ 10 
[0 0 6 5] #±, Hi 8£#!SLTl^Lfc<fc?{c, 

*■©««}©£*£ i: sittiTfuaf § gs8£{i«*f&«-e 
gi*n§ 0 £©<fc?i<:, ^figjgn-ekt, 

- f o r ©7*- ^■y-'fx* j: v < f s c t imm t 

[0 0 6 6] ±J£Lfc<i;?le, #^6S#IBT?fi, 

CCX\ *75>x*h©8Wfctt, W*^i*hO 20 

©*x^x ^ h o b j **dt"r* i -D©s*jigpfc^> 

T, Hi 9 33<fct>*H2 0£#fiSLTiWf3o 119fc 

fiB^x^x^hD0 3*^nr^So jsa^x 

i/xt h B 0 3 H\ ^X^*x ^ h 0 B J 3fe<fctf0 B J 30 
■4 A^«|fi8*nSe t^'x^hOBJ 3H\ 6{@©g 

UI£P0~P5frS8$£ft.5o *^ ^j^HO 
BJ4J4, 4fS©gig£P 6~P 9fr5>}gj££tl3 0 
[0 0 6 7] JiU:©*7Vx * h 0 B J 3«> S*^P 
0-^P 1-*P 2^P 3-^P 4->P 5->P Qt\<^m&X* 

zTi/xthOB J 4«\ ISRjSP 6-^P 7->P 8->P 9 
-»P6i:^5*l#^-HWI**n*. £©B#, *X^*x 

p 0 ~ p 5 fcit/s^^ p 6 ~ p 9 *mt&m<D7 ! 

-Zffi&lts H2 Olc^-Tidlc^^o H2 0tc*3t/> 
T, flHHfc, #7Vx*F0BJ 3©S*P^fcftS®R 
£P 0©liSS*fffig (X0, YO) bXtmZtl 
Zo *^i*hOBJ 3©ffifflB#{c(i, SKjSPOk: 
^>^>-Lfc«^>7-y^rs$T»c, S^JiSP 1~ 

p 5*mz££ic%z<DX\ i~D*K>mift®M(D 
mm it, 5mt&K>, i'wv<om®.x&& 0 ^ s 
^ p 1 ~ p 5 (omtmsa. tm t mmic z/^hx 

i?tl, (AXl, AY1)~(AX5, A Y 5 ) X& 50 
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^hOBJ 4©S?P^^ftS^jSP 6<DffiMBM (X 
1 , Y 1 ) 4 )U h T'lB^^nSo *75>x * h 0 B 
J 4©JffifflBftett, g^P 6fc^^^>Lfe»^y 
7yXf3$T*U:, ®R^P7~P9*ii!iSci:h:ftS 
©T\ (ffift«*©fflft) fi, 3<@£&<9, 

-< h©1S«T'fe*o SRjfiP 7~P 9flD*B«*«tt, 
( A X 6 , AY6)~(AX8, AY8) T'feD, 2/S 

^ht'$?n§„ Ltctfix, m*7Vx?h<DMmc 
is*tmw&mm*6 ct%<, *?*Jx >? v o b j 3 *5 
*t?o B J 4 zmifflKsw.. 2 6 /W h T-si?n 

[0 0 6 8] *7^x * FOS5?l:fiMIil 

j^affl^ns^fcov^T, H2 1 *3<fcO"H2 2^#ra 
LTiHWfSo H2 lfctt, Hi 9i:(WI1it, 2ffl©3t- 

x^x^hOB j 3feio'OB j Afrt>m$.-£nz>wm 

t^i^hD0 3^nt^§o fSH^X^x^h 
D03tt. g^P 0^P 1->P 2^P3^P 4^P 5 
i^?I#T*-ft**W. *©«, S*JiSP5 3b^ 
M^jS P 6 -\(D^yy y -fis&TS^y^ vtfifftofttt 
Vk, S5H*X^x^hD0 3{i, S*^P6->P7^P 
8-^P 9-^P 6 tlt^M&X- mWZ-Ztl&o fcfcL, 

mmmc^xit, -mmt<r>m^t^yrvfhrz 

Mtltfo-?1££t^vmW$>Z(DX\ S*jj|P5fc-<fc 

t^ftjSP ottgtfifnso &±<Dtmm£is^x, 

S©x-^#BStt, H2 2t^-r«fcdf<:ftSo H2 2fc 
*5^T, fiffllc, ^'i^hOB J 3©a?pj^i:*« 

®RjSPo©*ew«a (xo, yo) t>u;^hxm& 

fi5a*^5?x ^ h D 0 3 ©fSBBftcfi, 

p o^s-*#**ra^e.)i?7*T?fc, s*/sp i~ 
p 9%m%c.tic%;%,<DX\ mM&m(om^ osdm 

i/WKOf-?i?*^t rgfflj 
^ S*jSPi~P9©^ggit wai:|iHStc2/ i 5 
4hXmzn, (AXl, AY1)~(AX9, AY 
9) X&&* LfctfoT, PI*^x^H©«l?tfB» 
««*affl-rs«^Jctt, * H 0 B J 3 J;t>* 

0 b j 4 *ffiW0«5>jti^ 2 T-as?n«o 
[0069] jm±x hi 9~H2 2*mmLxmwistz 

[0070] ccTiiSiigrSfaoti, H2 0ic*3</^r 

IHiSSnfe«SWjSeu:«tt)^So b*^t> H2 2fcfe 

i>ra, jj-x^x^ h©^wti, iftwaw^Btt^ow- 
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■> >f %mm& p « ^n^r niswffi^T n-s. 

^ etcii. 01 8fc^L;fc<fc?fc2^P B 1<7)gg&i# 

ii-a-;tf<fc3fr&l?&3o Lfrb&tfP,, 02 2Jc:fct,> 

N l~S^^NN*#Sg-rn^IEEStc^T-$5o O 
#£S»BIBT*tt, S*^Nl~g*^SNN« 

m<Dt&mmias^r. ^*j^H/3-for^i io 
i £iR]u;T-&nf;i, «w©*^x^ b<D^£iBifc 

[0 0 7 1] r£^fE^x-£©l¥mx-2ffigj * 
tc, 07fc^-3mB^x-£lco^TI80J3-f3 o * 20 

i^fc, rt-.y ^utf;^--r3it!!0fcfBm£n3^t 
:^:? : ?|J JtSgS^fciD^^^) 
r-*£> SMMcfB*c2n3^tiliJ0fa^5>&3 
•r-^<t^ic(»-r5o i^lB^-^ti, 07 

fastis 0 »*^S2^x-^;Wi, a 

0fE^£>f^ a#W&l£^J:fc<fctfj&0iB#£:S-rx- 30 

Melt. 02 3 (a) frP>BJ§e,fr&<fc?}c, M/H£ffi> 

0*s^t a mm® t & 3 x^ijfci; t>*ift0iB^ t ft 
u tf^--r &ni20tciB«2 n§^^j*fc(i*0iB^ 

^ S*^IB^r-^;l/f<:(iia^^n*i/^^J«3 

itfttHiB^^-rx-^^^-efe^o zvmwmc 

(i, ^JB^IB^-^Kcti, 02 3 (b) fr£>Bj§e> 
[00 7 2] CCf, *£%*ftg®ffi*&B 1 £ LT 
«<fctfifiHi3#^tfESSnSi:82l!l§Lfc. l^u fa 

©ffl^cDS^SBi &&5re*3 0 s#£? 

IB*! Ho «fc 3 *35C^?'J*3<t^0fB^^fBH 

f¥ffl:£^!B#x-:7;Mc 50 
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[0 0 7 3] St, tUioa^X^B^T— 7;l/^3i;t>* 

, PfK^IB^-r- T^ttS* 3 JUS «fc tf SSH 

is <t tf «fi0f 3^*-r f X /"W± fc S tt, 
02 3 (a) fcl^T cfc-plc, S*3SC^ffi#r-^l/0* 

ftiftH^aacfc^lilcft*. £tc. 02 3 (c) 

9 *fett^2©eiisai2 4 iciBH^MofijPs^s^ 

^H(c(i, Si©f-M-Xl 1 1 Scft&f^tDf-*- 

t- ^ aa^^B-^x-x;!/©^^ nr t> ± 

So 

[0074] ±M<Dm^--x^m^-^)i^^xsmmc 

^fB#-r-X;l/©rtgP<0r-^jittS^fc|5lur-fe 

[0 0 7 5] ±xELfci^lc > X?33#-r-r;H4, a 
-7h U* 1 *^— r-5*0±©i^Jfe*t>*«fi0IE^ 
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r% 024^ sse§f-^, osos**?^ 

jt^-r^T^So H2 4K::fc^T\ i^fB^r- 7;l/ 
a, X^B-ftl^-F&Pk, Pffl<D#?:fB^Lo-F 
TSR1-TSRP kfr£*fi)c£tl3o 
F^Pti, £?fB^x-7;l4e#$n3;£«f U3- 
FTSRl-TSRP ©ffl&fcjfcf 1f $gT'£3c C C 

^IB-^UO-FTSR l~TSRP(i, =L~vVUtflj 
A— f 3Jfi0±©:£^J $ fc »JffiHK^<D»7£«-f&8£ 
ft3o £W§b3- F T S R 1 tt, £W§S14k, 

[0076] x^tmmmt. xwtio- f t s r 

0iE*f£>+M'Xk> X^JtfM-STJfBj («/«) 

mt, M&vmmc * i? i oo^s^st c t >ws t 20 

V Fgffltt. X^flB^Un- FT S R HCcfe Dat£ft3 

#U3— kt s r 1 ic<t Da^na^trx^J^a^ f* 

. U3- FT S R 1 fciDa^nS^tXfWil/ittH 30 
it, 0*BT*«>'7FJ I Sa-F^AMWT*fe!5> X 

^tB^stttciB^* nfc£??ij<D*/jN£irf +m Xfc k 
j i sm<Q£?ic, ztucmmtzmmtf&wx, n 

##£LTtt, B*HT*a^7FJ IS©3t3— K# 

#*n>j*)ar6ns. M^-csn^-FSW * 

3— KTSR2~TSRPttx X^SB^Un-KTSR 40 
[0 0 7 7] rM3&*v F7-*r-*©i¥ffl&r-2 

testis, f-©fc«>, iigS^'y F7-^r-^ti, 

M3£tfe«fc3fc, 3--v hu^*/ s ;--raitiJ0icasn 50 
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F'sy^tt, ££>3.--y F I D, /^-v ; 3y3- 
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CDf-^^X*^II?n5o ^---y F I Dtt, 

Dtt, FIKOU^L, feia'a-^hUOlf 

fflfcfcT, a-vh ID%3 2t7h U^VF) Cci- 
KfSltiiU MS Bft^2t"7 FSrU^-XtT-y 
F £ h, lifca^i -y h U^/l/ L £ 2 If >y F ^ 10 
T 3 J ©gg#fa©#9Ki« X 3 £ 5 If >y h , WW> 
T 3 J <DB%.J5fa<D ftmHW Y 3 * 5 If -y F , l^/F 
r 2 J ©3SS?3 [pJ©#8"Mufi X 2 % 3 tf >y F , 
r 2 J ©^7? ft©#»M4B Y 2 «• 3 If -y F , 

r i j (ommji fa<Dftmnwx 1 % 3 e >y f , 

r 1 j ©£tjt?3 Gi©#»jtat y 1 * 3 tf >y f , u^;f 

r 0 j O^JtT? [PJ©7>»J{it« X 0 % 3 tf -y F , 

r 0 j (ommfi ftn<Dftwmw y 0 * 3 tr >y f xm~o c 

cx, U^jl r 3 j (DSIStj iftc^WffiBX 3 (i, 
yFUtfU'W T3j Jc«-r* i:Lfe*&tKli7Jl5ll«: 20 
IUTM#g (fiSjStiSKOffi) fcffiBfSfrfc^f 

a-e&So r 3 j (DBmyjfaoftwmwY 3it, 

^-•y FUtfU'^l/ T3J t«-rSfcb/c^{cJti^73 
iSjlca^TfBJgg GESjSttdtiBOS) JcfflB-r*^* 

jjvraT'fcSo r 2 j ©jsfi^riSi<o»»jfflBx 2 
It, a-7hU^M;l/ r 2 j teJB1-«fcL;fc#&fcJlC 
fiKriftfcRitT^SB (gJ¥j£ttWW T3j ©a->y 
fu©£~f) tffiH-rsjb^^^rfc-esSo i^ow 

r 2 J ©*&K73[p]©#SiJGiBY2«> a-^hU^^ 
;i/ r 2 J lc«"r*fcUfe«^Kdl3BWlSlIi:a*T«#B 30 

Gggj£«ww r 3 j ©;x^>y FU©£T) fcfiWf 
5^ttT^? 0 r 1 j <DMmfift<Dft&lGL 
IX 1 a, a^-y h utfu^ji r 1 j icST3 tXc*§ 

;p r 1 j (Dmmjjfa<DftmtiLmY 1 a, az^hu^i/ 
^ r 1 j icm?&tLrcttkimftfoic&x.-c®m 

g GEJfjSttU^l' T2J ©d^-y FU©£T) fcffiB 

•rsA^^-ra-efeSo i^f roj ©*ifi?3ip]©#fij 
fflaxoa, a.-vbutfis^ji' roj fcufsfctfc 40 

©a^-y FU©£T) »c{fi[H , rS^*^ , raT*5o u 
-OF TOJ ©*tS?3|pJ©»SlJffiBY Ott, a-7hUA' 
roj fcJR > r*fcLfe«^fcdtl»*lflrfc«itT^ 
#g CfiS^ttU^P r 1 j ©a^-y FU©£~F) fcffi 

[0 0 9 9] mX.lS. 04lC5jVf l"^F TOJ ©a~-y 
FUo ©/<X€f4 T¥MAP¥D 1 606¥D040 1 
¥D0503¥M0201. mapj T'&3fc46> blT^E 
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I, Xl = 5, Yl=3, X0 = 2, Y0=l£&&o 
£©*§•£. ^---y F Uq F I Dtt, 1 3 5 9 2 

8 5 2 9 (1 OjtaSiB) £££o WJ:*»6lB6*»aj: 
*&B77^C FO/^Xfcfr&a-y F I D*- 
ifttC^-rSCfc^T't, j£lC3.--y h I DJb^/^X* 

[0100] *fc/^^3>3— f*4» sumyr-ovc 

F (a- -y h U) ^^"TfefeCiffiiJa- F 

;P C F l vn- K^nft^K, 

fi 1 (Om 1 cOfBt^B 1 9fcBEfc«iW*nTl^ll-a 

^<y h I D£DttH7 7-l';l/C F fc«****3W5*»OW 

[0101] sfc> ^x-7^©7--^-9--rxic(i, m 

iCct t). &r-7;WteHW3ttTV-5, %07 7-f^C 

#x-X;bcD7 :: -^-9--rX\ ^ 1 ©7- Fx-7;P©r 
-^•9-^X\ IlO'J^i'f-^Of-WX, m 
2 07-F-r-7;KD-r-^-9--rX, ^2CD'J>^-r- 

x^cx-^-y-^x^M^c ^-n^no-r-x^crts 

[0 10 2] fiLh, tt077-r^C F©»*ffl*x-*« 
iifcov^TgttWLfeo ^l©f-^-Xl 1 1 

frp>ite07 7^c F*K*m-ris<oiis*«Bioiiff 

•/XfAT'feS. /iftlcD.t^lc, V-yXv-y^>X> g 

77-r^c F^K^ttif mm, hum%3- 
BjiiBiT?©/- fn t u l fcow^tt*ff ^saa 

[o 1 0 3] 03 3 it, ms&&mmm<om.i£,zmir®X' 

03 3\C7j<t^o\c, gJS^-FSr^a&SJQiST* 
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7ffi(:o^T«, h^«a<, frog 

[0 1 0 4] fills H3 4©7D-f-lr-h«#fiaL 

Mmm i ©asias p spawns d p (Dmmt>mm 
n-s (xf-y^s i o i, sio2). xf7/sio 

1 *5<fctfS 1 0 2fci5V>T> m&iftSP:j3<fctfB«ifiD 

pa, lUASii i oof-fx^wt^n*^- 20 

y-i/3y->XfATtt, ttiSafiS P*5<tt>*gW%D P 

a. mm*. i«$fc(iH«»f 

«fi d p *ts«t±, atjsbi i^6x-^saa 

[0 10 5] 1 0 2#$!7T3£, r-£® 

Uf^Sl03)o *}ai/fc<fc-5fc, fgKDfEUSe 
■ l 9fctSJWSnfc#*H7r'f;PC F(i, H2a§{c^ 

^i/xrAii, 8i ©i2t§ss i 9 (Dmmmmtfy v - 

$fcs *Hil^cD7U-^jg*3J;0 : 7r-r';l/ 

-^saagpi 3fcj:rflK*iaL/»*a*wiP»i 8 

tt, aSIOX-ry7'S 1 0 3ic^t, A7JSB1 lfr 

&5Mm*nr< sm^ifis Pwmm.tmmyT'OX'C 

F %| 1 OGtSI 1 9 ^6R»ffltftli»t 14, 
077-T;l/C F©^x£%3fca&&ttntfft&£t\ ) 
[0 1 06] iliir\ 03 5(±, 03 4©Xfy/S 1 50 
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o 3<op»saa#jii^7K-r7P-^^- hr-feSo 0 
3 5 ©jaa^fa^fc^-rs r- asanas 1 3 tm 
^ts^mm77-fjvc polypi (mm) is&zfix 

fc, §5l©fBtlSBi 9*^6«!H7r>r;l/CF*R*ttl 
fo «T> 03 5©7n-ft-^#I^ 0 4*5 
<fct>*0 5 t^-Tlx^l/ T0J ©o.--yhUo ^-rifiH 
77-OPCF (T¥M"0 2 0 1. mapj ) ^ttit 

[0 1 0 7] CUT, Rm&ttes K*taf^t*fiH7 

»fii«LAT. its -l-v\*uo (oim&ommftfa 

3o *SIS£^^T'fi> MSffi^LONo fcitffflKffiSi 
LA To JKJgl 3 2S3 9#2 0#43<fe^ti©3 2 
K5 5#3 7g>fcf S„ 
[0 10 8] £5>fc, Xf-y/S 1 0 3 ©JQJIfcti, 

"f-So &gitIH 3 fcJ\ 1^71/ T3j fcJB-r«*^---y h 

«-r^o *^SBJgJII©#&, 02:fc£tfB3-?i^Lfc: 
.fc^tc, T3j ©^M^A^6 4 0 kmH^O 

#&k: (4, HJtfliW 3 *3<fcQ"^JgiIiH 3»28800# 
(8jg) feil? 1 9 2 0 0# (5S2 0») -e*So S 

5„ T2J ©3©gffi«j!)^l8 o kmeafrow&k: 

tt, SfiiPIW 2 fe«fctf»fiSH 2(43 6 0 0# ( 1 g) 
««fct/2 4 0 0#(4 0^) T?*S 0 iSSiPSW 1 tt, U 
r i j teS"TS ; &a.--y hUaV*/^ "TSJeglB* 

©S8g7?iR]ic&5acDfi2 ^icw-r^o ^fi*iH i (*> 

©5im^«*^ 1 0 k m«©^&fc{i, ejSfSW 1 fci 
O'^JfilgH lit 4 5 0# (7^ v 3 0#) fc<tt>~3 0 0# 

(5^) mmmwoit, u^i roj tcM^^ 
(o^^mm-^o nsffiHott, roj (c«-r 
m<D&-$&mm-z 0 roj ®]@sih««%i. 

6. 2 5#fc«tt>*3 7. 5#T'feS<, 

[oio9] st, x-^ffisasi 3tt> s-r, ft&S 
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©fiMfllLON. fccfclfiSL A To (Xf 
;l/L (a- 7 hU» ©tt07 7^/bC F£Sr*&tyil 

^, l = o) £f#5£-r£ (xf'^s 202)0 cl 

T\ Xf7^S20 1 fe*tf S 2 0 2(i, 2SW|p]lf jfS'J 

[0110] r-*jaaam 3a, xr^/s 2 

0 3(cji&, ft*jj&©Hffi£8lLONQ T3J 
©Hig[fiW3t?^SLfeNpOieDLON3, fejctf, 3 10 
Mf<M©*tJg L A To T3J ©HgipgW3T* 

ltgLfcNr©iSDLON3^g(±i-r§o 4, l2fii|iW3 
= 2 8 8 0 0# (8fi) , *SJgHH3 = 1 9 2 0 0© 
(5JS2 0#) , MMiLONo =mHl 3 2S3 9 
»2 0», ItffiffiSLATo =itt*3 2g5 5#3 7f3> 
l?&3fre>, KDLON3=16, «DLAT3 = 6i 
"r-**ISffl5l 3(4, JSffl*nfciafDLON345 

<t t/ss d l a t 3 zmmcM^r 4 m<D$&*ftiit.? 
z> . 4 ffi©a?tt. r 1 6 0 6 j x& 

5o CCX\ iSDLON3*Atf/$fttti8DLAT3 20 
#1 T*»6 2ffiSfc TOJ %Wt*o 

[0 1 1 1] r-^©ag|5l 3(4, mai/Mffi©** 

%<Dm$:¥*J£.m?Z> tmj %{#PU 2P>(c^-©*Ji 
icyr-f^coim 1 ? r. mapj %#Ap-rs 0 cftk: 
£oT, r-^©ag|5l 3(4, f^jjlOSSJiaiLON 
o fe<fctf^Js08liL A To fr?>, Kftiitf^tiflia^r 
-Ol>CF (rt->yhUo ©£>©) 07r^ (413© 
*§4, r¥Ml 6 0 6. mapj ) ***lfif. £ 
(C, x-^aStfl 3 (4, tt!&Lfc4tfi<D$H^<D9tm 30 

u*©Btac^*sai"r* tdj *{*hrt-* 0 cnt^o 

T, x-^SaSgf5l 3(4, ttH£©*lKJffi§L O No *5 

D 1 6 0 6 J ) *mm%> (Xx-y^S 2 0 3) c 
[0 112] ^(c, -r-^J&SSPl 3(4, XT-yfS 2 

0 2t}§S?nfc^Htf T3J ft^5*»*WK"r* 
(X-r-y^S 2 0 4). l^/Htf T3J ©*§4, r- 

^mag|5l 3(4, 7f^S 2 0 5tI*, H 40 
( T¥MAPJ ) ©&fc, X^-y^S 2 0 3t'ltHLft 
( T¥M 1 6 06. ma pj ) ^ffljpLT, 
/<X*«Wffi-rSo LfctfoT, ^X£(4 T¥MAP¥ 
M 1 6 06. ma pj £&3„ x-^a^l 3 (4, « 

3 (Xx-y^S205) o R*tHL/«ta**JWSI5l 
8(4, At)2flfc'^% 3 ( T¥MA P ¥M 1 6 0 6. m 
a pj ) \cUr>T, il7r^;I/CF^lCDiei^l 

1 9l*l©g|l©x-£^-Xl 1 lfr5»!#ttl"f. 

aiL/**i&#iiiijwa$i 8(4, m^ti\Lrcmmy 7 -oi 50 
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c f*t*- asanas 1 3 rt©±iat§: (a^-f) iccas 

•f3 0 c©<fc9(cLT, -r-^JQgglSl 3(4, i«7r 
-4*;UC F 1 ©££££■ 1 9 frZ^MZmcmfr&tS 
(Xf->yys 2 0 6), 

[0 113] £C3T\ iMLfciSK, Xx-y^S 2 
0 2TJi^?n/cb^;l/(i TOJ T*»S3b^6, T-*4ffl 
33513(4, X-r-y^S 2 0 4K*^TU^/I/Lfli 

r 3 J -e&V^MUT, Xf^7"S 2 0 7(clCj o r 
-£503^13(4, Xr>y:/S2 0 3T-?»ajL;rd8DL 
ON3©£9R L0N3**IHL;fe«, Sf££»?RLO 
N3*l^;V T2J ©lggi|iW2T^L7cBt©[SDL 

oNz^nmt^o 551c T-^jaagpi 3«> xr 

•y^S 2 0 3T*£fflLfci8iDLAT3©&t)RLAT3 
*mtih1t&. S^DRLAT3%U^;V ^ 2 J ©*t 
£fflH2?l$SLfcl$©iafDLAT2*JSttrtSo 4, 
±5SLfeafi*fflV^*&s SlDLON2fe«fctf^DL 
AT 2(4, D L 0 N 2 = 4 j3<fct/D L AT 2 = 1 ift 

5o T-^«iaaJi 3(4. sw*n^DLON2fe«fc 

Q'fSD L A T 2 ^IS#{CM^T 4 fii<Dm : *1fcl$&Zo 
4Hff*2tl« 4ffi©a^tt> TO 4 0 1 J T*5o C 
CT% SDLON2J5<tO : / / $fc{4ffiDL AT2*Mffi 
2ffi@(C TOJ %fsfttSo 

[0114] r-^saagpi 3 (4> ft$LLfc4m<om- 

<D9tmc^ ■TjUthVOfflftfr T¥j t5<tz>*7r-r;U 
^©^X*^£8^?. rivu *(sfipb, 2P,tc*©*Jt 
ic77-l';l'«©fil? r. mapj ^f^p-TSo Utile 

<toT, -r-^saagui 3(4, ««js©sfiffieLON 

-fKFC7r^I/i5(4lifflf^, T¥M0 4 0 1. 

mapj ) ^m^mTo ?5(c x-^saaau 3(4> 

ft « L ft 4 ffi©a?©^c^(c , f-fU^h'J ©^S'J? 
T¥j *54;0 : +>-y-r^U^hU«©^X? : ^S«-rS 

tdj ^MAp-TSo cntct^r, -r-^saagpi 3 
(4, {^^©^jsmslono is^ummmmi at. 

fc©) ««i*nfet7'f^u*h , j* (4@©^ 

T¥D0 4 0 1] ) %Wlii-?2> (X-r-y^S 2 0 7) 0 

[0 115] -JK\c, x-^SaagPl 3(4, X-r-y^S 2 
OZT'JgJgSnfcl^l/Ltf T2J W5ft»*Wlf^S 

(X-r-y^S 2 0 8) 0 U-^Ltf r 2 J ©^4, x- 
^SaaSPl 3(4, Xf-v7S 2 0 5t)l*, 

( T¥MAPJ ) ©^(c, Xr-y^S 2 0 3T?*Wl/fc 
Ui'h'J* ( T¥D 1 6 06J ) *3J;tfX'r-y 
T^S 2 OJX'mtoLrcyy'fJlV, ( r¥M0 4 0 l . m 
apj ) ^{>fi)PLT, /^X^^tii-rSo Lfctf^T, 
/^X£(4 r¥MAP¥D1606¥M0401. ma 
pj ^*^o r-*«l8am 3(4, *ttlLfc/<X**8e 
*fflL/»*a*WIP»l 8(ctH7]-rS (Xf7 7*S2 
0 9) o Wi&tiiL/WZ&frMWffll 8(4, ATJ^tlfc 
(r¥MAP¥D1606¥M0401. ma 



(27) 

51 

pj ) ic^-dx, mmyTjjicFzmimm&wi 

3 C £<94:?(cL-T, x-£©a9$i 3ti, i&077^ 
;l/C F l ©iEtt^S l 9 ^P.±fHHfc^iAty (x 
f7^S 2 0 6) o 

[0 116] ±MLfc<fc9lC Xx •yT'S 2 0 2-pJfig 

stifcu^i/tt roj -t*&.§fr&, -r-^sasgpi 3 

{4, XryT'S 2 0 8fC*3V^TU^/l/L^ r 2 J T-&V> 10 

t$MLr, xf7^s2o i otjitfo x-^saaais 

13(4, X-ryyS 2 0 7T^aiUfc«DLON2©^ 
9RLON2%gtoLfca, 9 R L 0 N 2 * 

;b r 1 j (75^Jgiti§W 1 XmW LfcBfOiS DL0N1?:! 
ffi-T&o £P>(c, x-*$aa3|5l 3(4, Xx-y7S2 0 
7T?#WLfeiSDL AT 2©^»J R L AT 2#JffflL;fc 

mm^K) r l a T2^i/^ r i j (Dmmmu 1 -e 

RfcgLfcBt^jgDL AT lfcgffl-r-So 4\ ±3&US:S 
ffi*fflt^c«^, SDL ON 1 £4:018 DL AT 114, 
DLON 1 = 5fc£ODLAT 1 = 3£&£ 0 20 
39313(4, gfcB^ftfciSDLON lfciOlgDLAT 

*4«f4)»:?HU T0 5 0 3J T**S 0 ddT% L 
ON lfcitf/SfcaigDL AT 1 *M 
(4, 2ffig(c roj 

[oi 17] T-nammi 3 a, \mLfc4ffi<D$k^ 

fc^riVi/fcofiHg? r. mapj ^rttiirf 3» cftfc 

4:oT, -r-^JSSSSl 3(4, f&j£<Di|8£ffiK L 0 N 30 
o %£t3mm&i&L A To frS>, fic&jAty<ti&07 r 
-ObC F©7r-T;b^ ( T¥M0 5 0 3. ma pj ) £ 
»ttt-To x-^fflSSPl 3(4, ftf&L1t4ffi 

^^i^hy*©*******-* r d j ^ftin-r 

3 Q cnti^T, x-*#UIg|5l 3(4, {m*,^s 
ffi«LONo fc<fctf«jR£«LAT» M^jAC?^ 
*Jffi077«<7l'C F U-yhUo ©t>©) tftawsn 
7c^7xV h U* T¥ D 0 5 0 3] ) 

*£tH"r« (X-r-y7S 2 0 1 0) „ 40 
[0 118] #(c, x-^5!iaa3l 3(4, Xx-y7S 2 

0 2T«jn/cU^H^ r i j it&fr&fmts 

(Xr>y7S 2011). U^;l/L# rij r 
-^SflaSPl 3(4, Xx'y7°S20 1 2(cj§&, ;l/-h 

( T¥MAPJ ) <D'&lCs Xf77*S 2 0 3T'*¥WLfc 
•^tVI^ HJ£ ( T¥D 1 6 0 6J ) , Xx-y7°S 
2 0 7T^tHL/c:'9-7'f f ^I^^hUS ( l"¥D4 0 
1J ) fe4t>*Xfy7 , S 2 0 1 0T«fflL/fc7y-f;I/« 

(¥M0 5 0 3. map)*f#PtT, ^x££*paj-f 
5o LfctfoT, ^X£(4 T¥MAP¥D1 606¥D 50 
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0401¥M0503. mapj t%Z>o x-^Saagfl 

1 3(4, »aLfc^X**aS*ltiL/»*ii*SIW»l 
8(cffi£f 3 (Xx-y7S 2012), $E#tHL/*t 
j&**!jfflSB 1 8(4, A7j£n/c^X£ ( T¥MAP¥D 
1606¥D0401¥M0503. m a p J ) (c$o 
T, *H7 7-Y;PC Ffcgl ©SUSHI 9F«3©3tl© 
f-M-Xl 1 1 it&fflL/ / #£jA& 

3fij»i8(4, mfr&brci&m7 7'(ji'C¥%:7 t -$m 

(CLT, r-^Sflag|5l 3(4, 1177^;KF^1 
©fEtIS«l 9*^±ffifi»cK*aty (Xx-y7S 2 0 
6) o 

[0 119] ±^Lfc4:-5(c, X-r>y7S 2 0 2 7^ 

*n/c^;H(4 roj -eafe^^p., r-^saagpi 3 

(4, X-r«y 7°S 2 0 1 1 (c^T^Lii)' r l j 
^fcfflWLT, Xx-y7S 2 0 1 0(cii?y o -r-^Sfla 
g|5l3(4, X-r-y7S 2 0 1 0 T?»£B LfciSD LON 1 
O^DRLON l*»HLfcffc R L ON 1 * 

U^l/ TOJ O!gjS(iW0mSUfc^f©SDL0N0 

*nttit%o *e>t, r-^saaan 3(4, xx-y^s 

2 0 1 OT^fflLfcigD L AT 1 <£>&») R L A T 1 
WLfcff, ^K^f? R L A T 1 ZU^fr TOJ (0|«SfS 
H0mgLfc^©igDL AT0£gfflT3o 4", ±5zB 
Lfc*ffi*ffl«/^*&, SDLON0 fe4U*fiiD L A T 
0(4, DLON0=2fe4O : DLAT0=1^^5„ =f 

-^©agpi 3(4, sa*nfeiaDLONofe«fctfBiD 

LAT0*H#tife^T4ffi©a^*f^fig"r*o 
j££ft5 4ffi : cD!${?(4, T0 2 0 1J -T-SSo 

LON0*4tf/*feBBD LAT0AMffii4« 
■^(4, 2ffi@(c TOJ £WtSo x-^©ag|3l 3 
(4, ff BgL/fc 4 ffiO^C^SBfc, r^l/yh'J cOHgiJ 
? T¥j &&Xf77'()l>%,<Dm%ttfe&?& TMJ * 
(*toU SSt^C^lc^r-r^SOiK®? r. ma 
pj %Wmt% a cn(c4;oT, t—5"®MU\ 3(4, 
^S*^ffiffi«LONo teitfltfiffiaiLATo ^ 

r¥M0 2 0 1. mapj ) *3SfrffiT (Xx 
•y7S 2013). Let, Xr-y7S 2 0 1 3T(4, 
u^l/L^HTfiWi© roj fciWttlcWW?**© 

r-^saagi3i 3(4, ^y^^u^bv^mmL 

[0 12 0] ^(C x-^Sfla^l 3(4, Xf-v7°S 2 
0 1 4(cji&, ( r ¥MAPj ) ©f*(c, Xx-y 

7S 2 0 3, S 2 0 7 434:0" S 2 0 1 OfilHlfelt/' 
f-V h U^^IB^iJ (r¥D1606¥D401¥D 
0 5 0 3) *P.O(cX'r-y7S 2 0 1 3 T»m Lfc 7 7 
(4-[sl«0^> r¥M0 2 0 1. mapj ) 

Aptr, ^x*«wta"r*. l/c^t, ^x^s(4 r¥ 

MAP¥D1606¥D0401¥D0503¥M02 
0 1. ma pj t&3o x-^®ag|5l 3(4, »ffiUfe 
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7-v7s 2 o 1 4) o mz>-mh/m*)kfrw®%!>\ 8 

a, ( T¥MAP¥D 1 6 0 6 ¥D0 

401VM0503. mapj) tc^oT, Jffi07 7-<1' 
)IC F 1 0£1t£S 1 9 1 iDf-^^-X 1 

i i^6«*ffl-r, i^ffiL/f^Mwasi sa> 
see mmrzo c<d&o\zlt, 

mmffi 1 3tt, fSOWr^/l/C F (ax-y FUo 

zmtmmzm^mftT*—?) £H i ©tattle 1 9 io 

^5±ffi*teK»ii€f (Xf-y^S 2 06), 
[0 12 1] 7*-*«lSSBl 3tt, m:©7x>y7s 2 
0 6OS, 03 5©7P— ?-V-Ffr5>$«-T, 03 4 

oxf^s i 0 4fciiOo -r-^saaan 3 a, ±se 

s p«i^6©js»a5gjaa*fT^ (xf^s 1 0 
4) o ?'(txb ; 7&m<D¥ 

^xh7af^wc»§t, mmyr^^c f^ 

©318* v F7-*©8^fc£t>fttf&»grt<-h-* 20 

a, m3 z^mmhxm^m^-eh^o 

[0 12 2] Sfc, x-^MSgPl 3«, Xf7/S 1 
0 2©f£, X-r-y^S 1 0 3 fcMff LT, 7x-y7S 1 
0 5%HfT-r«o -r— 3tt, Xfy/S 1 0 

lomvmmi 9^5, e#©rtg&Mtr«£Kttt (0 
*-a~f) ti^ixt? (xf'y/s 1 0 5) o s&k, x 

-£$Q«1 3tt, 7r-y7S 1 0 5 "eR*&A,f£J6H 30 

f?-5 Ufy7*S 106) . CCX\ Xf-y-fS 1 0 5 
fc«fct/S 1 0 6©*aafcot>TJ±, Xr-yfS 1 0 3fe 

[0 12 3] -r-^ggfll 3tt, X-tv7°S 104fi 

±tfsio 6<Dmmtf%T-?zt, SIXTHS 1 0 

4 33<fctfS 1 0 6fiffl?nfciB77-l';l/C F©P§J1 
?-©$fisl*7*#£$5fc LfejWKp©WW*ff3 (Xf 
•y7S 1 0 7) 0 X-r-y^S 1 0 7m -f&Styc, IS 40 
*&A,f£ite07 7'f7l'CF©gk ZrclinmLtcS- F 

is^fp^iKTLfe^s^ww^nSo xf-yysio 

r-^jaaaui 3 a, xf-y/s 1 03*5.}; 
r/s 1 0 5(cm^t, tasafiSPfflife«fct;iw«DPfli 

-r;i/C ncmtg?2,j&myr-{)i<c F%&#i&ty. cc 
x\ mcwtb&Sitir^&t&myr'ffrCFffz.-y f 
u©iti!0£srr£-f mm?zttimy7j)i<CF 50 
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« x Rgaz^NU (02 6#M) ©W&ilirci: 
£&&o x-^5aSg|5l 3 tt, frfc4ttajS©llffiS« 

n*«!H7r^/I/CF*Jlll©fB«»«l 9*»5±e* 
[0124] CcT\ 03 6{c^f £?fc, Kgi^y 

7-F (8¥L<(4H2 6*#BD *ftSl/T3KI«gf3. 
-■yFNUrtO'J^L fcSISfr S K £ ?Tl%§„ 
•fcDWtWfcWlirrsi:, 036©l)y^Ll ltt, a 
-■yFU©iIJ? ©±j2±tc{uB"f.g>Rig/-F 
N 1 2*&abTI»gar:y FNU 1 OWJ^Lfc 

»»r*o cote®, zl-v buvKm&pommmm 

LATfcftLT, FUtfJIf 3l^;UL©$ 

SI@H*AnSUfe»lSffi«L A T 1 fcfeoJfijStffrU^ 
ft£j5P 1 i£«)6n«, 
[0 12 5] 03 6©Uyy L 1 2«, i-.y F 

u©«# ©£>2±WM-f3Rgy-FN 1 3 

FNU 2|*|©&& VyifL tW0t 
?2> 0 CCDfcUb, a-yhU©KMP<DggSiLO 
N tc*f LT, SKi- -y F U 3 L ©&£ffi 

w«iniiufc«ie**L on 2£fcoj&s#griAvreai 

*P 2 iS465.n§o 

[0 12 6] 2®a£M<D7s7'v7S 1 03*itfS 1 
0 5Tti, r-^5aag|3l 3(4, 03 6*#88UTi»?B 

Kf^jS*#ty|EH**-rifiia©ifiH7 r c f zm 
^?xt?o afc, c©iB©ffls^«ttWi£©ji'?'e*So 
^xf77°s i o 4fe<ttfs i 0 6T*a> -r-^©a 

g|Jl3(i, Xf'v/S 1 0 3 feitf'S 1 0 5T?WM^ 

issasa, ffimm&fofcmmy r-r ;i/c F^e^igas 

[0 12 7] fcd3-e> fi£5f5©gfl5T?{4, i^>yFU4o 

fe, 5tBMP!©»«E*fcif*ci:*«Tf* **5fc, #*0 
7r^^©K®y-F©U3-F{C, Rga--yFNU 

<Dmm/~vznmirz>m^%rctt*y-kv ftfux 

©rt»r^^«fifc|««5*flNB*S«axy FicS2^L 
TLl9i, FN u^*-T*0 7 r-C;M/'je 

ff*tifc»&, ±ffi##*fctt*7-b -y F7 F* UX*^ 
botL$^^«. LtctfiT, lO©Hi3077 
-f/WHffSnscfcfcj:*), ^©^H©-T^T©K^ 
a->y FNU^-r*07r-r;l/^Mff$n§^S^ 
L* 5 *3 *n*«* 5 i: ^ -5 fflH^* o fc. *^ S P^®^ 
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*Mffi?'*.<s *^Mi&Wi<D&mm7 7'<)i<c Fiat, 
mmznT&t>ir\ -r-tmmui 3 », 7-fn©$ 

gazy h NU©Rgy- FN*fc£**!S*£fTf 

So 

[0 12 81WK 03 7fc.fcO > 03 8£>2O<D0ffi£ 
#ML/f , 03 4<D7x-y7S 1 0 4 £fc(4S 1 0 6(C 
T-^®aa5l 3*^--y KU£Rgax-y h 

TSSfflJcBiMrSo 03.7 gWcRgL-&? 4ffl© 
ax-y h U 1 ~U 4 ZM^fcmicmfcZftZMffiMZ^ 

-FN10~N13L 3m<DVy^L 1 0~L 1 2 
*»6fl!lS«n*« a-? hU 1T-J4, 3ffl07-FN 1 
0, N 1 2*5<fct/N 1 3 (*WmM) ttR»y-F"e* 
oT, a->y hU 1 OW^fCffiB-rSo Sfc, 
hU2tC-&Sn«31£Sffl(i. 5iB©/-FN2 0~N2 
4®f)V>i>L 2 0~L 2 3 fcfrS#|j*Sft*o 
^'HU2T11 4l©/-KN2 0e<fctfN2 2~ 20 
2 4 (•01W J4, Rgy-FffeoT. a^>yhU 
2 <Dmft±lcGLW?Z 0 i--vhU3{ct$n5 
3ISgi8(4, 4ffl©y-KN30~N3 3^ 3IOUV 
^L3 0~L3 2^*»6«SSnSo ^-7hU3T 
(4, /— FN 3 0, N 3 2 N 3 3 (•0]#iSD ft 5 
Rgy-FT&<3, a-yhU3©IS5?±k:ffim. 
£5,(c, a--y hU 4lc-g-*n-Sii8Si^(i> 4{@©y- 
FN40~N43£, 3W<DVy9L 4 0~L 4 2£fr 
e«£n3 0 3f@tD7-FN4 0~N4 3 
ffl) (4, R»/-KT'*?T> a-yhU4©SS±lc 30 

nmt&o ^eac H3 7t*^r, y-FNi3fe<t 

ON 2 0 JSKSn, 7 - F N 1 2 *tf N 3 0 tfffiR 

sn, y-FN 2 4fc<i;o ; N 4 3#g$g2ft> 2p>(cy 

-FN3 3fe,fctfN4 0#gSK£tU Chti-jT, 1 

[0 1 2 9] «±i0i3 7 0jtSS»lC*3^T, 'Jy^L 
1 2(4, R4J/-FN1 3fe*tfN2 0*SSl/T, 'J 
77L2 0to&#t>T^So ±iBLfc4;-5fc:, @B& 
fRfflSfcfc^t, r-^SaSSPl 3(4, Rga^-yFN 
U*S-ftf!Bl7 7-f fl/C F *iUWR*iiA/^, iWttD 40 

/cfefctt, r-^JBSSBl 3(4. feSaz^ FUJScfcD* 
Rga->y hNU©l^ft<*<!;?42l©'J>^L 
©S^IIBftifefeifS^^feSo fa, £*\ x-7 
S!iagi5l3{i> ±8HM±{c^ji$nfca--y FU (O 

a-7bui) <Dmmyr-cjic f (<to*ftw 

(c(4, 1>7*U3-FRR (H3 0fc<tlfl3 1# 
!&) ) axy FU 1 ^5a--y FU2'\fc(nJ^-5 
D77L 1 2CDU>^Stt%ffi0tfi-r (03 8 ; Xf7 
7S 3 0 1 ) <> KTT'fl J." -y h U 1 <»mM^ £ fafr 50 
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2£8BtUD77L l Zfcnf-ScfcfcfSo 
[0 13 0] r-*ffiS8Bl 3t4> ffitHU^L 

men, mi zrcim 2 ©/- ft-tvio sis 
wmuv^Li 2 fcSf»«nfe»»y- fn 1 307- 

FU3-FNR (02 7 #88) fcSLHJfo r 
-^ffiSgPl 3i4, SUtiLfcy-Flo-FNRfr 
6, R&7-FN1 3O7-FffiS*ffi0W"r Uf7 

7S302) o wTT*tt, iKajuv^L 1 zicwmsn 
rmms-YH 1 3*jkih/-fn 1 3m&ctt? 

[0 13 1] Wc, 7*-*fflSS|Sl 3(4, ±SBffi±(cK 
^jA*nTI/^P®a- -y hNU (0$<3, ax-yhN 
2) <DW77^CF (.fcOftttWfctt, % 1 Sfctt 

^2©y-Fx-7;W fr5>, y-Fjss*io-roBi 

Offlf (Xf7/S 3 0 3) o -r-^JaSgPl 3(4, X 
x>y7S 3 0 2T*IR9tHL;fc8itB7-FN 1 3C7-F 
mmt, Xr-v 7°S 3 0 3X*W)liiL fcy-vmu£<D 

(Xr-y7S 3 0 4) 0 CCT\ 02 

9*#«iLTttiBUfc±5ic, ^mmmm-eit, y-F 
r i j ~ r 2 j ifi©f*<j?$LK x-^saagpi 3 

(4, 7-r-y7S 3 0 4<D$kVt*ffirc?$i?\ Xf-v/S 
3 0 3feitfS 3 0 4^:P l 9jILIIfT'rSo fefcU X 
-^5aag[5l 3(4, XT--y7S 3 oa^ff'TSfetf 

(c H*tiR»)aLfct,©i:tta4ay-Kjsa*Bi»} 

fflfo CIC-e, Xf •7/S 3 0 4^ft«fct^I/^ 
Ct(4, Xx-y7S 3 0 3Tf«lDfflLfcy-Fa«*# 
f -Sy-FNtfflBfcBy-FN 1 3 fcracffl«*sur^ 
^ctt^^o OSD, »gPl 3(4, Xf7^S 3 0 
3*3<tOS 3 0 4^DjiLSIfT-r^C^(c4:t3, S^ttl 

y - fn i 3 £ stsra uimzmtzmm;- fn 2 0 
y-FN 2 o^jixy-Ftny^cfct-rso 

[0 13 2] Lcf, — IRWJC, Xf7/S 3 0 3(C*3 
V^T(4, y-FU3-FS^ (02 8 W ©|lM#(Cfie 

or, y-F^*MoTom#(c®otti$n§o *n 

MBM-C-l* , 0 2 6 33 <fe O0 2 8 *#JS L T SJBJ L tc <t 
d(C, Si Sfc(4^2©y-F1^3-F(C*3^T, R4J 
y— FN©y— FU3— FN R(4> #P»U3-FNO 
7-FU3— FNRflDKJfcffiS^nTl^o CWeio 
T, -r-^jaSSPl 3(4, ^»gy-FN©y-FU3 

-KNR*»6y-Kaw*w5ffl , rci:a<, itxy- 
F^m-ottm-Tiifc^frSo ;m(c4;oT, -r-^ja 

SgP 1 3*HtA7- FfctftSS-rsfflSO&ffifcfl&'hHte 

WAsc^jb^tSo -rt)*^, T-^^aspi 3(4, 
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t3£Um 2 ©7- h'"r-7)lftlcM$£X<DS- F 
-FNR£&fisLft<Tfc, SWBl*fctt»2©y- 

f n r *uarrntf, «fixy- Ffcrnow-m-rc t 

tfT**So to* 31c, *mffi&mclsi>f%y- KU3 

fkfct>*#-r*o 

[0 13 3] Rjgy— F©y— FU3 — FNR 

osa->±jZHfiia-»Tiafcv^«feiiiffiicfie-3T io 

y- K©y - f us- fn r imm<DmmcM< e>ru 
±33fc«fct;T2±{cffls-rsRgy- F©y- f l/3- 

KNRf4»fiOlWBfcM^en*o #Rgy-F 
©1/3-FNRKO^TJi, $mg©#)1UcM^P> 

.tor, jtxy-Fottisjaa^s&fcffiisft-rscfc 

^T-tf*o 09*.fcf. ±E©M^0£H!|fcfi£*.tf, 03 
9 0B»y— KN 1 0 — N2 OOy— KNR 20 
(i, N 1 O^N 1 1 -»N 1 2-»N 1 3^N 1 4->N 1 5 
->N 1 6->N 1 7^N 1 8^N 1 9^N 2 0<DI1T% ^ 
-•y FU 1 ©«7 7-i';l'C FrtlciaiSSn^o I5HS 

mmS-YN2 0~N2 7©/-h'f-^VU2© 
y— FU3— KNRti, N20-*N2 1^N22^N2 
3-»N2 4->N2 5-*N2 6->N2 7©Jl-e, 
U2<0flfiBl7r^;l/CFrt»cffi«sn*o £5lc, 3^ 
-y FU 3<Di&myrJjlC Frtfctt, 7— KN3 0-*N 
3 1->N32^N3 3^N3 4^N35^N36^N3 
7-»N3 8©J©fcy— FU3-KNR**EgSttSo 30 

7 t-cjic f p«3-??«5g*W6n, mm*<Dj\<- htm 

NUtfaffcfcSfcW&SsftSc 2**8B5IR^ti, »»3.- 
-v FNU©iti207r^;bC FiWK*asnfclRlc, *-r 

s±»»y-K©«iSM«-^fTtens 0 ccdisc, Huidg 

© J:? fc7- F-r-TVWcfct^T, K^y- F©y- F 
l/3-FNRtf, ±$Lfd®ffiT?iE§t£ti£c£{c<fc 40 

£<Dtclb, a-'yhUl ©Pigy- FN 1 2 £ 

ID UteB^T-n.- >y F U 3 ©Pgy- F N 3 5 tfio 
frftfcf, ©*OR»y- FN 1 3 fcftJS-rs 

a->y h3©Bfify— FN3 6«&-fN3 5 0*01/3 
-KfctfA/T?^3 0 SfcHSfc, 3--yF2©BJgy- 
F N 2 0 J&T 3 a - y F 1 ©B&y - F N 1 6 H 

o*>nif, 3- -y f 2©*©Rsy- fn 2 1 te^js-r 

^rL- >y h l ©BJgy- FN 1 7B*fN 1 60*01/ 
3- FfcMA/r*(/^ 0 coi^fc, tu$OJ;9&#lB'J14 50 
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miasvmms- v<D&mmmztmm<t?z>cttfx 

[0 13 5] ?T, Xr-yyS 3 0 4T'jiAy-F^M 
■DfrZt, -r-^Saag[5l 3HU ilAy-FN2 0Og 
«E5ttB*H (y- Fl/3- FS^Sfctt^-7-b-y FT FU 
X) *#H8l/T, a^-y FU 20ifiH7 7-r;l/C F (<fc 

^^iAy-FN2 oicgg&snfc'jy^L 2 00 

'J y * U3- F L R (03 0 *5<fcO*0 3 1 #M) #fi?L 

tti-To tCFT'fi, jtxy-KN2 0h:saisn^uy^ 

L 2 O^MXVy^L 2 Ot^diiil-rSo 
x-*«HISPl 3tt, KLtbLfcUy^l^-FLRfr 

S 3 0 5) o 

[0 13 6]#fc, -r-^jaaSPl 3fi, Xx-y7S3 
0 1 "CW)tilL1t9llHVy*L 1 2©BfttS$B£, Xf 
•y^S 3 0 5fr5JR9tHLfciiAy>2L 2 OOSttlf 
«*<rai;*»S*»*W»pr* (Xx-y7°S 3 0 6) o r- 

Xf'y^S 3 0 3tcKoT, fft^jiAy- 

^oflfiHy r-r;vc f 1 oiES^B 1 9 fctttSJW? 

«*s-rci^T'*«©t?, 2ooy-F^oM^ffi 
tPffifeeMm&TFv&titi. m/- f NwraufiM*^ 

oTfe, My-FN^IDUfiB^-rSS^tifflWWtfg 
<&3o *^jfij^!8^ti, Xx<y7S 3 0 6}cfct,>T)K 

ttj u y ^ is <fc t>*jiA 'J > * ©gtt^-gL/^-g^iJif 
-rsd^tcit), x-^fflaasi 3^, ftzmmfrzwi 

Si^lcLTI/^o Otv, Xf 7/S 3 0 6OJ0iS 

[0 13 7] x-^jaSl^l 3tt, Xf^/S 3 0 67' 
KtHU >^ L 1 2 ctt/jftA Vyi'L 2 OOStttf 

Tl^t**LT, 03 8©7P-ft-h^6S^ 
03 4 0X-r-y7S 1 0 7 lc'MtS 0 x-^MaSPl 

*iJER-r§ Ux-yT'S 108). x-^SaagM 3ti, 
tH^gJftS PffliJ£Sl$il!jD Pm<DtmtW-OiS;&??^& 
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D Pil tf^fcO&tfo T^K^m&lclt, t- 
3«, Xf--y7S 1 0 9teift*, 1 -?±{u© 

[0 13 8] &3~FfiPg/ffr?>±'(iE|5gjf'\©aP$ 

3 «> TttBSfcfe w-s mmwm<Dm& t%z 7 - f n 

«*©;F-F©f**5) ^6, ±ffiP§]f©itiJ077^ 

C Flc#£ ft3f^T©7-FN#, Wa-'vhC 
U ©& 7 - F N 5> &"f ttUS T? * 3 &g#fc 3 o 
[0 13 9] frfrSfciSfc^rSfci&k:, 

FN©7- K##Jf>*7-bv hrKUXW/- Flo 

ftpg/i ^©^t©s%xa-xic1t*.& < &s t ^-5 

;I/CFttt, ±{£KJl©it!J07r^;FC F©F^r-£ 
^ Rfc 7 - F ®«*fll*K> 'J > * ©JWHIHBtf «B * 

n§o t^u £©*§£•, -iawfc±fupgMcD«j07 7 

>T;l/C Ftfg-rifiHa, TfiiltS©*te077'»7l>C F# 

otc^-r«t^t, T{kmmi5&r3±{mm<Qi&m7 7<< 30 

;l/C FT?tt5^fcSa*tf*%fcoTt\fc2o©7-F 
Ntf, ±ffiPg«©ttE7r-r;bCFfcfe^ffi^©5tii6 

-So LfctfoT, /-F*fl0£ttT-tt, TffiP§Jl©7- 

f n t-a-rs±fi[|si«o7- f n s c 

£{4-e££v\> 

[0 1 4 0] *^SfiJglfiT*tt, /-Ftfwsw- 

< , 7— f fn r ©§e§8HI# (Mztt) mi 

- Kr-7;Wc:fctt37-Flo-FNR©Mtf©|iI 40 
f4, BS&7-F, *PW7-K«telWBIlc«JE*nTt^ 

eS^JS^H^fiJffl LT\ *«0JWe/- F U3- F 

(4, TffiPB»©7-FN^5, WCffiB^Lfroiffi 

#fct>, TffiPglrL--v HJFtyc|Ei^ftTt,>3 7-F 
N©rtT% £a^-y FUfctaSSSnTfe*), fro±fi 
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n?>7-FN©4>fr&, 7-Flo-FNR©l2^JiJf 
tl^V^T, £!:i--y F P Urt^WJS'TS/- FN%- 

SMSJ&r acfctf-etr ^o 

[0 14 1] ^OUttWfcfcj:, Hijj£EcD<fc9fc:Jti07 7-i' 
;l/C F T*{4> fflftftfc 1 PBJf ±©83.--j> F P IH4, * 
F C UicftLT, W§3ifatS&TSmm.-fi\PS& 

«a<, #7-F(4, 3.--y hu©aattrifi«3j:tf«a 

73(n]«fc 8000h (16t"7h) -elBBffcLfcjEJSffc 
£S*feo 0 "Tftto-S, «rL^y F P Ui4^3.- >y F C 

3." >y F C U©IE£{fcSK:fc«fctfIE8{bBMai« 1 6 kT 
•y F©F*1, ±ffi 1 3 £-y FtfEIUflfc&o/- KNtt, 
F P Ut*^ Till- ©IE£{fc£«* toe 

[0 1 4 2] 0lJxJ4, 0 4 1 Ic^rf <y F 

CUfct38*ft"CV3 5 0©y-FNa* Nb, Nc, 
N d, N e ©lESffcgfi^tflEMfbBKgW 1 6 £>y 

F©!^, ^©±ffil 3tT-y F^llIUffl^rt^s froeffl 
rt©40©7-FNa, Nc, Nd> Ne©ffii;^S7 
-FN a 2, Nc2, Nd2fe4tfNe2^iaz-yh 
PUlcfE^nTt.^ (=&7-FL/3-FNRlC, H7 
- FP Ujb^fiFS'f *C fc*^"r79f*«t^tt3*- K* 
IBSLT^S) ^-TSo COl^, 04 2lc^-r«t'5 
{c, ?n^-y F CUCy-Kf- 7;Hcfi, 7— FN 
a, Nb, Nc, Nd*5j;tfNe©5f@©7-Fb3— 
FNRtt, i»Jg*54;OM©^|llfc^-pT (hGkE) , N 
a-*Nb-*Nc-»Nd-»Ne©)Bh:|BS*nT«/^o * 
*5, e©^, 7— FN a, Nb, Nc, NdfeiffNe 
©5{@©7-FU3-FNR{4, 7- Ft— 7;H^T'i2« 
"f L fe %ft L T V ^ t> H-P (4 * 1/ \ 

[0 14 3] mz-=-v FPU©7-Fx-7;l/^t^-r 
S B(c tt, ±IE 5 fl© 7 - F - F N R ©Mt/©HIlc 
a-^^T, 7- FN a, Nc, N d&^tfN e ^tl^'n 
fc#firr««y-HN a 2, Nc2, Nd2t3<tt>"Ne 
2©7-FU3-FNR^, COltBI Gfcf l/t>3i 
MLTfESS-r^iR-c-{4*i/>) $nSo C©ISS, TIE© 
i^tLT, FCUlcfBil*nri^7-FN 
dfcWT*. «:i^.y FPUfc*5tt5ft/-FNd2# 
ItS-rSCfc^lPtS, SWte, ^n--yFCU©7- 
F N d (4, 7-Fx-7;Wcfc^T, t©iE«{t**ll 
6 H'-y F©F*3©±{5 1 3 lf-y F^[r1D7- FN"C\ *0 
JB7- FN^#Sf^.t©©rt©3Sg©7- FU3- 
FNRtflBgSnT^So *te, ^--y FC Ulcfett 
S 7 - F N d ©IE£{fc£«fr 5 , y F P U lc fetf 

^rto7-FN^, laz-y F P U©7- Fr-7;l/^ 
F>jSUtti^n^o ^©^, 0 4 lfe«fcO*04 2©^ljT? 
(4, 40©7-FNa2, Nc2, Nd2«tfNe2 
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tftkmtlZo ?a-*yhCU©y-FNdlc*f 
Na2, Nc2, Nd2, Ne 2©4O0/-K0rt© 

3#Bfce»«nrv^*ttf*a:©^ /-FNd©siy 

[0 l 4 4] JECh©j:5te, r-*JfiS8l$i 3(i> ±fit 

mmicwnLtc'&, ^<D±mmmx'7.7-yfs 103^ 
^xfy/s i o 8*-e©jaa*»osu tBfg^sp 

a^T-r-So io 
[0145] uLto&stc, *mm\xm^&%m ; r- 

&4;?&U3- F##-fiE®7 FUXtS*— 

[0146] mmyr-cjic F©jns^«isu j£^> 20 

■fe y 2^ 2 fr5JK$$H 1 ^ £ ttH*ai«t * <fc 3 * 
t) , ®mSH 1 H\ «&B#{c&g&fffi03:f#3 c £ 

■ptSo =t<orc^>. -tyzm 2<Dm 2 (otm^m 2 4 \c 

it, ~mmc, S*SilWl©f-^-Xl 1 

i/^o *nw&mxit, h©t-m-xi 1 ie* 

tf^ 2 ©r— 2 5\Cit, ±j$Lfc77-l';bv'X 
r Ak:<fc 0 ^<O^©i'07 7^ C F tf^SS fttV 

[0 14 7] 4ffi*gSl fcH»y£Jl 2 »Ctfl07 7 

-f;l/C F©i£ffi*g#t3, 04 3 (a) tt, 

1 &&zmm7 r^jic f ©jim^-ty 2 icgatr 
5^<o«aa#jii^t-7P-^-bT'feSo 0 

4 3 (b) it, 04 3 (a) ©$S¥JiIfc:<fct>i§{I£*l 
SSIffll-r— #fcbT©g3|cR EQ©7*-T-y F*gVf 
0T?£S o i%*mm 1 ©a— 1 ©fEtt^B 1 9 

ewrs. mc, z.~vit, tH^ggi 1 o©tVx7 
3fca^Ljg^"rs (xf7 7s 4 0 1) o lct*, m 

ia©SEH©A^{ca, f^X^WtI^tiSlAi§E« 
Bfc**LTffiS©ttll*:a.- J WAAWl lltm^X 50 
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a.-*m\7i%m 1 1 -ess Ltc k> tzftmw&Zo 
[0148] -f-z^m^i 3«> at3^bi l^sm 

mmmzmm ■ ®m.mmmm% 0 f-zmm^ 1 3 

It, mm • MUgAfffe£cmff®im&B££J8A: 1 4 

ta*t«, 1 4 a, A^^n^gjg • us 

mms&xmmvMWtm^r* 043 (b) t^-T7 

*- h©g*R EQ%£&t& (Xf -y7S 4 0 
2) o 04 3 (b) lOs^X, m&REQlt; 

iffi07 7-Ol/C F jbWTtt!B©fBH*W5£"f38jt • n 

&**sn*. us 

4 It, 4^LfcS5(?R EQ^l ©^ftgP 15t(li* 
U 1 ©ji^MSP 1 5 it, TVT-i- 1 6 

A*^nfc^*REQ^T>y7'Jy^UL(c^tli-r 

5 (Xf'y/S 4 0 3) o 

[0 1 4 9] &te-fe>*S 2 fcfcW-Siftia? 7-01/0 F 

©iMfisosfco^TiMB^-rs. i frsatttisft 

§o ^2©jHSffgP2 1 fis SMLfcSRR E Q^ff 
S*»«T» 2 2 ICffi^-T So 04 4(4, -ty 2 

m 2*wr e Q©sm^t^T-rs^s¥«^ , r7 

n-^-y-F-T'&So S^S*»«t3I5 2 2tt, A^l^n 
/cS*R E Q*«¥«f tr, ^«fi^**K*£iJL»g|52 
3(ctti*-T§o R»ttiLHff92 3it, Mffi&mc&V 
#S*n^*07 7-r;UC F«l2Cf-^-X2 5 
frBIMW* (Xf->v7S 501) , ClT', gj}<R E 
Qfctt, S*SBl^S*L/c:%07 7^^C F©PS« 
, ^«fctf^ftfi077-r;l/C F*Wftfi0© 

^rmmrnm, nzTmrnrnw, &±&mmm, *5«£t/£ 

Ma^iifc^^r, s«*nftttB7 74';i/CFo/u 
[0150] mc, %mm?.Mffi&2 2it, mtubrc^ 

Siffi07 7-T ;l/C F^2©fHtt^S2 41C 
♦SttSnrv^jb^jb^W^S (7-r-y7S 5 0 2) „ 
W7r^;vc F^lfl^nTi^^^ t>^^2 

&04 4©«aa^H7-r^o ni77^;KFtf 

^*Kfi£oTS2©ffittffit«2 4*^&, SsR^n/'cftfi 
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*WUfd&07 77;l/C F^T-y ht&friLXffi2 5<D 

Uf-y/S 5 0 3) o /t^ry Hi*AT»2 5tt, If 

T (7x-y7S 5 0 4), £§2<75iM§{ig[$2 HcfflJrT 

»>>y y^DLtjMtJH-rs (Xx-y7S 505)oft 
33, Xf'^S 5 0 4©8¥fflfcO^T«&&£ft*o 
[0 1 5 1] 7r'y7S 5 o Sffg* 10 

«*rS2 2(i, g#REQTmj£S*iSfBB©«!!07 7 

S^W^Sfcibk:, MlalOX-r-y7S 5 0 1 TJB£L 
fcitSMit, gj£R E QX-ffiZZtlZ U^JlcDmS. 

ft»j5fcLT»£"r*. SSfc, ^{fS5t<g?^g|3 2 2 
fi> ffLi/^jSO»ffillSfc±t;«KJS«jbgi*R E 

q ^±msms*5 x vtiJMMm&a*. 

zsmmmntft;±mmmwi%>£zf&±mmmm*M7LT 20 
^&t«ur, ty?i2m 3i*stxf7^S5o 

2~S 5 0 5^ffla^f*n^ t. -5 100JfiH7 r-r 
;l/ C F ^Slcffi^iiT ^ft/c^r vhP ffl8&i£M 1 

?nfc*077-<^c vitT^xmrnrnwcmmLfc 

h LT\ ■fe>^2ttH4 4©ffla*iBF71"*o «±<0 
Xx-y7S 5 0 1 ~S 5 0 5 *l» D igf c i: fc«t 9> -fe 

tBH^*ia^a-r«207rY;i/c ¥^mmQ^.mm 1 ic 30 

[0 15 2] CCT', iffi07 7 -ObC F fr?> 

-^©Sii^LT^S. Xx-y7S 5 0 3©*l7Bfo5 
T\ hffl*jit"aP2 5©rtffl»ctt, 04 5 (a) 

fc^-f <fc-5tc, l OO*07 77;l/ C FtfWifr&gtlX 
t/^o ^T-y Fffl^ilTgfl 2 5 7x-y7S5 0 4* 
Hff-r^o CCX\ 04 6&, Xf^/S 5 0 4®8Mffl 
^5aa#]®^-T7P-9 L i'-F^-l.o WTs 04 5 
:fc<fct/04 6£#jR!LT> /^y-y Fffl*i£TgP2 5<DSfl 40 

g£i¥»cf«Bjif&<, safe, ny-y hm^iix^2 5 

lWcifWM,£ift07 77;bC F^Slc, ^x^ 
r-^MD^ft^fS (7f-<y7S6 0 1) . vx?f 
-2MD«u 04 5 (b) (c^fi^c, 
DHfcr-*»fcfr5«J*£ftSo CCT*04 7«:, V 
X^r-^MDfiDBfflartSP-r-^flBS^-r. 04 7 
fcfc^T, f-^'y^DHtt, h I Dfc«fct/^ 

-^3>3-K^5fl)«?n5, OL--y h I Dtt, C(D 
vx2x-2MD©g$i£:&3ite07 77;l/C F£#5£ 
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vy F a->/" 3 yfecto'nyf yy/\*->*3 y^itn 
-KT'^So ftfea-«y h I D, A-i/'gyn-Mk: 
mm77^JlC F'vy*" (07#fig) fcftlfl 

^nri/^lfffi-e* 1 ?, flfiH7r^;l/C F*v^y Ml 
*3xTgP2 5fc^&&$ftfcl%5T*, SK/^v hfi* 

a--y h i Di:^-^* 3 y3-hu &a"f«iS*gH 

[0 15 3] $fcVX£x-*MD<2x— 1ft 

774';KFtt, iQ$Lfc<};?Jc, &ilx-7;l/fr 5« 

•racfc^-ptS. m?Ll& 08 (a) Ic^-Ti^tc, 

4S*^an±> a*wax-7;i/co^^tti^s« i 1 o 

H\ »#lf«x-7;k S*£?fB^fx-7;k 
7-Fr-7;k igSt'J y*x-7;k£>S#x-* 

^BSW^*0^a^x-^) 0*j^6*ia* 
nTfc&t,\ Sfc, x-^gpti, l¥fflWftx-7;k 8¥ 
«C?Sa#x-7;k MSg/- Fx-7;k «8'y 

£U:<0«fc-5k:, *07r7;l^C F<D-gp^x-^gpic 

[0 1 5 4] £33, 07fc^T«fc'5t, a^Ky^ 
fctt, a- -y h I D43it>'^->>'3 yn- F* s #$n 

c©rL— -y F I Dfc<fct>*^— yn-K(t r— 
^•^DH (04 7#M) IctSn^o Ltctf-oX, 
•7X^x-^MD©r-^SPfc, rt- y h I Dfecfctf/* 

2{@^rL- -y h I DfecfctfV^-^a F*^*nS 
ci:tftSo *<orcib, £(DT-$mc(iZ3--v F I D 
in-: y3-Ftt#sn£< tti^o 

[0 15 5] /^-r-y Fffl*iirg|5 2 5(4, J£Ui<D«fc3fc; 
LT4fiSc*nfcVX^x-^MD* i f@tc^fij-r§ 0 c 
ntcicoT, 04 5 (c) lfflO-b^>h 
T-2SD 1~SD i*«&a*n* (Xx-y7S6 0 
2) o iOXx>y7S 6 0 2fc*5l^T, Fffl^fi 

DHi5i;D*f-^ (0*016077^1/0 F) 
L£t/\ t/^-rn^-tr^*^ V Fx-2 S Die, 

^_^^ >y; jf DH(D _gj5^ 7*-*sbo— apfc^iift-r 

n«, C<Dt^>h#^ -b^VFx-^fflST' 

mm^-r. fr^mwi?z>^X'&2><it£>w%Lh\ £ 
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CO 1 5 6] /^«y hffl»fir»2 5(4, iM 

<o*>?*y f-^-^sd i~sd i (c mvmiEfm 

3) o Cttfc«fcoT, 04 5 (d) (C;*t4;9(c, if@ 
©■ty^yhr-* OKtWiEflHtftf*) SDl-SD 

i^s^ns. MB*ira52 5t4*&t, & 

t^yhf-^ («9IJiE8F9tt*) SDl~SDi 

*jfsfc^ij-r§ 0 cntc^r, 045 (e) ic^-r 

<fc?(c, lf@£>-tr^;<yhx-:*SDfc:ot, j ffl<D/< 10 

y^h^^sns (XT7/S6 0 4) o #_t©«ra 

©££S, A^-y hfflfc£TgB2 5(4, 100*07 7" 
;l/C F %S(c, £gBT- i X j {SO/^-y b P 1 1 , PI 
2, P 1 j , * Pi j CftP> i 

X j fltfV^y h P 1 1 , P 1 2, -, P 1 j , - Pi 

j fctt^-n^tu ajtfk h##fcffrf) # 
1SL4^4 9 t^oaEK-rss^-pfes C L 

*^6t?feSo CO^yhfflCtO, 8*811(4 20 
i X j iO/^y h P 1 1 , P 1 2 , 
P 1 j , -P i j t>\ t^Tloftfrif^^gl 
fcWtf"e#*±3fc4*o £OXfy/S 6 0 
tSi:, hffl*JATg|32 5(4, •9-7;l/-9 L >T'fe 

T, Xr-v7S 5 0 5©jaa^ft»nS, &UXD&ifr 
v b P 1 1 , P 1 2, -, P 1 j , -P i j (4, Xf7 
7S 5 0 5(c:fc^T, iS2<Djlg{tg|52 lfr&, WtM 

mmznzo 30 

[0 15 7]*t, 04 8«>7a— f-*— H*#JSL 

t, 4ft*=gB 1 tfetj-ssfi07r-r;i/C F©§{t¥JKte 
o^TKit?, -by inm z zvmmznrc&rt'rv b 

P 1 1 , P 1 2, -, P 1 j , P i j (4, miEM3 

1 ©ji^ffgpi 5(4, 7>y~t 1 6*^a**na^ 

•y h P 1 1 , P 1 2 , -, P 1 j , - P i j *M2&m 

•t& (xf77's7o 1) o ztc mi<Dm%mffii 5 
(4, 0^L&vvW7 7**i>£Wf3o mivm&m 

U 1 5(4, Si?nfeS/^v FPU, P 1 2, -, 40 
P 1 j, -P i J*, ^-y^r^^Ulcll^lfl-rSc 
-y bftffiU 1 7 (4, ^1 OSSMa 1 5 <D^y 7 7 

^^•j(c^ww(cr^-t7sLT, ^y^m2ic^K>mm 

Ztltz i x j flt/V^ry hP 1 1, P 1 2, -, PI 
j, P i j jbV^^r^UrtlcJioT^-SfrSfr 
fc^-Wrl** (Xx-y7S 7 0 2) o Xr-y7S 7 0 2<9 
WBftt, S^^hP 11, P l 2, -, P l j, -, 

p i j icwm-snrovry bmmcm-zs^xftfrnzo 

£9jy*W(c(4, ^y-y h#^M#T-fen(4, ^^-y 
h-#B?§Pl 7(4, lfr£> (ixj) ST?©/^>yh## 50 



WpM 2001-56823 
66 

CO 1 5 8] Xfy7"S 7 0 2T\ ^ybPii^xm 
oTl^l^, ^y>y h#8?gfll 7(4Xx-y7S 7 0 
3fcJfg3r$\ Xt»v7*S 7 0 l#jS£fSfT*n-5o 
MS, % 1 0j§§{igB 1 5 (4, *JS#0/<*-y h P** 
tfTgiMtZa -73, Xf-y7*S7 0 2T', bP 
tf£TS»-3"tV**&, ^^-y hffl*±ETg|52 5(4, X 
-f-y7S 7 0 3(c)ift 0 /^-y h#8?ffl$l 7(4, Xf7 
7S 7 0 1 T'gft? ftfc^-y h P 1 1 , P 1 2, 
P 1 j, -Pi jfr5vx*x-*MD*#JB C-rT-fe 
y7U) f £ (7xr-y7S 7 0 3) „ X^-y7S 7 0 3 

©rat, jRoniEfeiasifcRfcns. ^n^xjt 
7*-^MDtt7*-^«ra»i sta^^ns. 7*-*ja 

gg|3l 3(4, A*?nfc-7X^-r-^MD^afc*07 
*WU/»*a*«W» 1 8 tjgiLT^ 1 ©SBUS 

bi 9tiaifrr« (x^-y7s 704) „ 

CO 1 5 9] X-r-y7S 7 0 4<D&, -r-2©JIIg|52 5 
(4, gfi-f^*— mwt'rv hPtfgfc&SfrSfr^rW 
STTa (Xir-y7S 7 0 5) o gfif ^£/^-y F Ptf 
X7^-y7S 7 0 1 (cM<3, ^*vhP©SM 

tf&<^*§^(c(4, 0 4 8<DSQg£:*?7f3 0 i!CT% 0 
4 9 (4, 0 4 8 ©Xf -y 7 S 7 0 3 ©SMfflftSUS^B* 
jjVr7n-f-v-hT?fe«o Sfc, 05 0(4, /^yh 
P 1 1 , P 1 2, -, P 1 j , - Pi j fr6>iffi0777 

;i/ c f tffim?<tiz g-z<Dmmc&}2>&T-5<Dm& 

^It^So ±5S^5W&^4<t5t, 04 8CDX-T 
>y 7S 7 0 3*«?nS^T', ft 1 ©ji§{fgB 1 5 
(c(4, 05 0 (a) (c^TJc-Mc, -38©/^-yhPl 
1 , P 1 2, -, P 1 j , P i j WoT^So 

fyhtimmi 7(4, mi ©Kaftan 5ic^v7tz 

tl-CW<*y hP 1 1, P 1 2, -, P 1 j , -, P 
i mmt^.t^y hP*f#« (X^-y7S8 

0 1 ) o 4", /^y h»^|5 1 7 (4/^-y h P 1 1 , P 

1 2, -, p i j *m2>£Qxfe?&° 

CO 1 6 0] mz, Wyttim&l 7(4, Xr-y7S 
8 0 1 -e&Ztllt&Wy b PfrZA^ry h##^ryt 

-To i\>rv b&tmi 7(4, mmiwsnrc&'^v b 

P*-%tlb\cLT, 05 0 (b) (c^'T.t'pfc, lO 
O^z^y h-r-2SD£^7C-f3 (X-r-y7S8 0 
2) „ ±3i©{S^(c^3^, At-yhPl 1, PI 2, 
-, P 1 j ij^Ztmc-Zti, *©IS£, t^yhf 

Rt)8IiEWF# (Sfc(4^ f 3^tti?9^) jVfsfjSqStlTl^ 
S 0 X-r-y7S 8 0 2<D#(C /^-y h^»g|5l 7(4, 

(MK>tjiE$mm) sDt^uT^*i»r*e*«**K 

K)%sJ}E?% (Xx-y7S 8 0 3) . ^(c, 
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Dfr&si9friEft^£fl-u ctiic&^r, 050 

(c) (c^-f4?(c, -t^yhx-2 (K0iriE«F^ 
41/) SDtf«7t3nS (Xf'^S8 0 4). 
tllt-kV* y b T- * S D (4, y h #S?g|5 1 7 OB 

x-£ S D 1 fcfWtnEtfJfcSftfcfK ^x-y F#fS?g|$ 

[0 16 1] Xf'y/S 8 0 4©»c, /Sx>y b^dfgp 
l 7(4, gioaSS^SBi 5rt(c, ©g-T^/Sx-y h 
Ptf$oT^3fr§fr£¥iJ»rf3 Uf7>*S 8 0 10 

5) o hPim-ox^m^. 

btfflffll 7(4Xx-y7°S 8 0 llcSot, Xf'^S 
8 0 1~S 8 0 4£tT-pT\ 150 (a)~(c)(C^ 
f£5fc, At7 hP*^-fe^>h7*-^SD*tS7C 

•r^c 04 9o®a©r^^f\ m© 

jUgffgP 1 5 (c (4, ( i x j ) ®<Drt*r v h P &3 o 
Lfctf-oX, Xfy/S 7 0 1~S 7 0 5T?<ft«£ft.5 

;l/-7(4 i @il9jg£ft3 0 *©*g£, i{@cD-tr^y 
hx~? S D 1 ~S D i #«7cSnSo C(D)V~-/t>^ 

mm&rcim k> w$ nz t , mi vm&mu 1 5 a (c 20 

x v 7 S 8 0 5 ©WBftffffrftS , ^x -y h ^flPSP 1 
7(4, Xx-y7S 8 0 6(Cji<t?o ©irr^^x-y h P 
*^4<*^m^ ifOWyhf-^SDl- 
S D i fcW-y F-#fl?£tf 1 7 k:«Kp*na, Sfc, ±3* 
Lfe<fc5fc> fS-b h x— 5 S D 1~SD i fc(4, 
tWyh#tW2nTt^o ^x-y hiWBSPi 7 
(4, co-bWVHS^K^r, oSD-b^vhf 
^tfjiMf 34;?(c, t^yhf-^SDi-SDi 
*JS#£4K*o fOft^ t^VHWtt, &-t?7y< 30 
y hx-^SD 1~SD i frSKOflSn*. h 

hx-^SD l~S D i ^-*i;i6fr^o ^©fSH, 
05 0 (d) (c5Vf4:5(c> vx£x-£MD2>Ml7c£ 
ft% (Xf7/S8 0 6) o «7C*tifc ^X?x-?M 
D(4, r-^SOaaSl 3k:a**n* (Xfy^S8 0 
7) o 

[0 16 2] 4fc\ *«0^^7.xA}cP16f-\ jiff 

'>xxAr*aaM»*^ec9 3*, Uc*br, ass* 

SB 1(4. ^T©-b7y«yhx-^SD*IEL< : l7tt- 40 
hx-£SD£(4, -t?y^^2^^L/tt©fc|WIi;-tr 

^yhf-^SD fcjtufc-r So w*hn ■fe^yhf 

-*SD2#IEL<S7r2tt&frofc«-&-e&oT. fib 
Ot^yhr-^SDK SD3-SD i #jEL<1S 

17(4 t^>hf-^SDK S D 3~S D i fc{>f 
[0 1 6 3] x-^fflag|5l 3(4, TX^x-^MDcD 50 
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A7J(cjgg|LT, Xfy^S 7 0 4Wt5 o £©X 
fy^S 7 0 4!4 ±$L/c4;?(c, ^X?x-£MD 

077 ^;uc f i ©nanaa 1 9 tmtrt&itvxD 

9&mX'$>&o C<IT% 05 1(4, 04 8©Xx-y7°S7 

$i\ x-^saasui 3(4, A7j£tifcvx?x-?M 

(Xx-y^S 9 0 1)o tiJ3^0<fc^(cn- -y h I D(4, 
3Ia^y h<a*XfcfcfflSte&SIT*f?S«fc3k:tt#S 

nr^^o x-^saaasi 3(4, iRoaiLfca^-y h 1 

[0 16 4] x-?SQSgfSl 3(4, Xfy^S 9 0 2f 

lemsa i 9 fct&ws nr t, >s ^ if 5 wr s 
(xf7/S 9 0 3) o tbtsiflsntvaw-nfcr, x 

-£$QSg|5l 3(4, 

DH^^O^LT, i&myrJjlC F£f#3 0 f LI, 
x-^jaSSPl 3(4, ^ftLfc^X^fcitf^Bgfi L 
Acia07r-i';I/CFi:*K*mb/Stii*SI»aiJi 8 

Msarrso tt*fflL/»*a*w»a$i 8(4, $5312 

F £££ 1 ©IBS^fi 1 9 (c^lfi'TSo cn(c4:oT, H 

i©f-^-xi 1 nc(4> SfH/^07r-r;i/C F 
^iiAn^nsci^^ftSo 

[0 16 5] —73, Xx-y^S 9 0 3(c43^T, Xx-y 
7S 9 0 2T'*mLfc^X**feoiffiH7 7>f;l>C F 

^, jb i tDflEttsn i 9 rt(c@E(c#a-rs fcw»f«nfc 
m&<D*iim\c-o^xmn-?%o £<dm&, -f-^mm^ 

1 3(4, Xx-y7S 9 0 4(C^T, VX*X-#MD 

Kifeffi'Jfflfo x-^©ag|5 1 3 (4, ^*tHL 

/»*a*fWW»l 8^KllLT, Xx>y7S 9 0 2T- 
»fflb^X*««fO«lH7 7>T 71/ C F*^l©8Ett® 
B 1 9 fr&RJW&tT. x-^®ag|5 1 3 (4, ^ 1 ©BB« 
SBl 9^?»St*^7cSfi07r^;l/C FO^---y H-n 
y^flKEtSftft^J'a yn-F^K^ffit, Xx 
-y7S 9 0 4X&K) &Lfc^-i?3 ya- V ktm? 

%o x-^saaasi 3(4, vx£x-£MDfre>®om 

(4, Xx-y7S 9 0 6(cjl*, vX^x-^MDOx- 
^g|5tD*^^«3ttiLT, StLVV^-^ 3 >'(O*077'1' 
;1^C F£^2©iEtISB3 OtctS^-TSo cntcio 
T, IlOf-^-Xl 1 Hcfe^T, S^iH77 
^;bCF(4, «rl/l^fe©k:M3W*nSo 
[0166] iMfc, x-X5!lSgf5 1 3 (4, Si <D£tt& 
Bl 9 3^6«*aA/^£ifiBl7 7-T FOTj^frU/^ 
¥!l Vr L (4, &m b vx ^ x- * M D 
So OSD, 4-0SfiL/c:ffl07 7-l';bCF(4Sl©fH 
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v ^{rr-E^Tx^l/x-^ffcSftS c 4: t «fe K> 

m-rzmfflmmzn&wx, li^-^uw 

<r>m&t>m<r&% 0 ^tifci^T, &&i-3©i&07r 10 

mmmmicmmmyr-cjvc F^n^; sgi ©fan 

SBl 9tc*3^Stt!ia7r-(';l/C Fcoir^lfi«!iS*3<t 
[0 16 7] $fc, Z.(D^^r^mmy7-()VC Flcto 

FtskzrMAy- Yvmmm %z>mc/t> l < tun 

fc/- FN ZfcliV y>? KDUzi- F##*fc(i^7-tr 
SSI 9(^0*^ 1O©1077^;1/C F^MfT^ft/c 

SrMffT 3 5t^cKgLi=r?ft!!077^C 
F ©i!if&ffi©g^jE»fc/c Z 3 c §0 
[0 16 8] £fc> *H»^T'fi, feSaz7 FUft 

h N U©«^*Sfe««Siig&H©gBK* 30 
fcHSSMc, »»a--y hNUffl!OjiAy-Kfe«fetfJi 

l^-FLROMtftftt^iWe&SnTVSo cruet 
[0 16 9] Sfc, iSSS^fg^aicfe 

5, ^nils|i;te»^t-y-FN^±f4PiScDW7 
r'f;i/CF^5a!bta"r«^^&-5o c©#&fcfe^T 40 

C UWttiiy F P U©rt»f*-*«BSfe:lW*>*flMB 
#fB8£ft?\ fci-v F P UMtfa-y F C U©P«9 

±ft<D|3gJf <Difi07 r ■< ;I/ C F ^W-jB'JBff* flft <fc -5 * 

[0 17 0] £fcfiU:©«fc3k:, az'j MJCfc-pfcSB 
*&fcfcV^Tfc, WSM-^y hffiJ:fc«fctf±TltMSIT-<D 50 
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[0171] afe, &Lk<D&metm. ^*s«i ©- 

/Co LfrU ^-y-f;l/3VVfi-^rtfc^@77-l';b 

zmzmviSMmwic&mmtzcttfX'ZZo tut, 

[0 1 7 2] ftfc, itts -b 

®HtC«j£-rSflfi07 7^;b C FSr^MLTV^Co Lfr 

[0 17 3] #^jjj0gtgT?fi, m 1 ©x-^^- 

XI 1 1 *itlS2©f-^-X2 5Ji, 

roj ~ T3J *T*©4©|«eOll««ii*# , rSil!l07 
riVI/C Ffr5;|§/jJc2ttT^;fc 0 LfrU Sic-r-* 
^-Xl 1 lfej;t>*l2(Df-M-X2 5tt, 4 PgH 

ic^ ^KMiffiHti. ss^isi««fcrmffi?5risitea4?aigi 

^;l/C FJctt, »S^iSF43«fctf»aE&i5ik:}a3^9J-9-'r 

[0174] sfc, ^mtmmx'it, tmyr^tvc f 

tZfctblc, l -ocommy r J )1<CF leg £tb%a.-y 

[0 17 5] *fc> 100fiSH7 7^;l/C FfC*3V>r, 
Pgy-F«y-Fba-FNR«, S^--yFU© 

a % 3. - y y u ©ETHfr & Bmn *) ©Ji^tc^o tie 
ii^n^^is^t^o c©{gSTT(i, 039^^ 



-v F U 1 ic^gtl&mtg/- F©/- FNR 
(4, rN 1 OJ -» TN 1 1 J -» TN 1 2J -> TN 1 3J 
-> TN 1 4J -> TN 1 5J -» TN 1 8j -» TN 1 7 J -* 
rNl 6J -» TN20J -> TNI 9j k^dWf"PE* 

— TN3 OJ -> TN3 1 J -> TN3 
2J -» TN34J -» TN33J -» TN38J -» TN3 
7j -» TN36J -» TN3 5J tl^llfflJtl 

Fb3~FNR(4, TN20J ^ TN2 1J -> TN2 10 
2J -* TN23J -» TN24J -> TN25J -» TN2 

7 j -» rN2 6j fci^$jiuree»sn*. 4-, «f*09 

fcbt, T-^SftSgPl 3tf, PS/-FN1 4fc<fct>" 
N 1 5fc»J&r*B«/-FN3 7**tfN3 8«tt* 

U l©JftB7r^;l>C FTttBSZ-KN 1 4-»N 1 5 

•y FU3©Jfi077^1>C FT?ttR«/--KN3 8->N 
3 7 ©HWT?/- F U3- FN R (48Bli£nSo Lfctf 

or, r-^saagp 1 3 tm&s- fn 1 4 (c*fjs-r s 20 
mmy~ fn3 7*«LU*enif, km/- fn 1 5 ic 

#JS-fSP8/-F(4, »»/-FN3 7©/-KUa 

- FNR©— 0#WfclBS*nr«f^*o ^©fctf), r- 

3(4, »»y-FN 1 5 leftist m®s - 
F*^m<mLm?cttfT*%z a c©*?^, mm 

Ni:*©R»3.-y F£©iH¥±(cM£Rg7- Ffi, 
J tnf f n©«H7r Y;l/C F fe&i^TSWc&lilSfcjiM 

[0176] rm2<D$m&wu 05 z it. *mm<om 

i&0»>7r J Mc(4, -try£^ l 0 1 tiQjfcgiWl 0 
2 fctfiRSSftSo 1 0 1 tiQJamW 1 0 2 t 

immmfei o3Jc«fco»«5*ns. Mafs&gi o 

3(c(4, -try^S l 0 l frZmtMWi 0 2s\<D?yy 
■J >^*^4< fcfejgi«*nSo -fcy^S 1 0 Hi. ftfi 

10 1 It, ryr-T 10 12 i:*<i^So iffi 40 
10 11 (cti, £ l ©IBti^B l 0 l 3 K 
^ffltWWaUl 0 1 4£, /<frv Fffl^STSPl 0 1 5 

t, mm® ioi6 i*#^o i o 2«, mm 

tl02lL SfiSS 1 0 2 2 fc, /^y y h^flPSP 1 0 

2 4fc<ta*7r-r;i/ i gagi5i o 2 5*-gr€fr-**assi5 
i 02 3t, m2<Dtm^mi o 2 6fc*«fM.s 0 

[0 17 7] #(C, -fe^2/S 1 0 1 ©«J5E*tBlJli , f 3„ 

n 1 ©tauss 1013 tc(4, 1 0 2 timm 

l^il77^CF^10«±lUn5o W77 50 
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-oic FvmmimmiEnzo m 1 ©§bhsb 1013 
(4, ftswica, m-ft-vt.? f^7, cd-ro 

M F^-T 73:/c(4 D V D - R OM F^-f 7"ft^«l«*n 
So K*mUM»SPl OHtt, &®aSCTHl©ie 
tt&Bl 0 1 3fr&, Jfig^r^Ol/C F©-9% v £\ ASS 
*gfi 1 0 2 t^-r-^tftfiEx-^ C D t LTSt^tii 

•To commT-z.cDvmmirimznzo m^mis 
n/c«20-r-^CD(i, ^y-y Fffi*3irsaJi 0 1 51c 

WTJ^tlSo 

[0 17 8] /\*y Fffl*3irg|5l 0 1514, A**n 

y^u-rs) o ^^-y FsB*iirffii o 1 5©sf«B4ffl 
a*5«fctf^y-y bP<DB£,&, f^^nso ffl^r5> 

nfc/<-Jrv F P (iiMfloP 1 0 1 6{c£B7j2ft3o iMffSP 
1 0 1 6(4. A^hft^-vhP*, /yftl 0 1 
2*aUTSS«ei»l 0 3tSI»)WU cnicio 

FP^LTifg*^«l 0 2 

(ciMfi^nSo jfHtSBi o i efeit/TyT-f i o 1 2 

[0179] ^fc, 1 0 zom&K'o^xmm 
•rso s^aui 022a, *.y%m \ 0 i»cj:dss<8« 
nfc^^-y f MiejMss i o 3^acr§{f-r 

So 7Vft 10 2 1 cttfSfigP 1 0 2 2 8, ft§y«j 

i/^r^SStlSo ^ffSPl 0 2 28, §{iLfc/^-y F 
P^^-y hftMl® 1 0 2 4 tffiTJ-TSo -y F^S? 
951 0 2 4 *4, A*«nft/^yhP«M» (f7ty 
7U) LT, «HT-^CD*a7C-rSo «7C?nfc« 
Hr-^CDtt77"i';I/SfflaJl 0 2 5l<:aj^*nSo 
7r^;l/Sa§|5l 0 2 5(4, ATJ^nfeflfiH-r-^CD 

^^ttsnfe^nst^oTsaa-rso c©^a© 
#iii(4f£j$£nso cciiicj;^ mmyr-oicf 

tfMSnS. W7 7^;l/CF(4, -try*J3l 0 lffll 
©«77^;K F*0r-^i:|wi«©^ig^W-rSo 

i&m77-r>ic F<Dftmmj£znz 0 m2<ommmw 

1 0 2 6(4, K*WLfc<fctf»tii**^t?, ±®m 

©emiw***^*. s 2©fsns« 1 o 2 6(4, ja® 

W(c(4, HDD, DVD-R AMJfgl&gWc<fc 9*gfi)t3 

nso ;i©isii^f*±(c, yy^jvsmm 1 0 2 5 (c<t 

5^^tifcttE7r^;l'CF^»f)iStiSo *fc 
ii^©4:9(c, ^2©l2tt^Bl 0 2 6(4y^X^Wa 

[0180] ^*3, x-^saasp 1 0 2 3 (4, ±e«# 

H?, V-y7v-y^yy$/c(4^ifS*F'3) ^tf^o £6 
(C, 7*-^«iaBBl 0 2 3(4, ^SICJSUT, H2©IB 

ushi o 2 6rt©jfiia7ri';i/c F*aj»wiciRoa 
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0 214, H^W:i)Ji£Wfcfe, A7Jilfi*54:D"ffi7J 
fcl»fl"r*. AA^fifi, ftfcKgRl 0 2<oa-fti 
i3±^t!-*3b>5«^nSo f^ywtca, & 10 

[0 18 1] ^fc, 05 3£r#MLT, §W7 7-i'^ 
CFOflfiii&SiWrSo 05 3 (a) flD«t3t, 

Nf4ffit£>g«) ©WcES^n, az7hU... 20 
~U.-i.n-. tfffrjgSftSo a-y hUo.o ~U«-i 

~ur.-i.h-, <D-ffi*m!$.ir% 0 mmyr-fjic f 

1 Offiffi&ff 10 13 F UXffittfcf&MSft 

[0 1 8 2] *«®7r^CF^ 05 3 (b) ©«fc 
•5fc, 77-<;Ky^FHt ) ^ v h ffSfS IBM I 30 
wit {:> MXNfl0^7hU3-h'URo.o ~UR 
hjh fc^6«J*«n* 0 ^r-OWvy^FHlcfi, 
«!H7r-T;l/CF Ma) tf2;^--rs«SH*1$rf 

'N'V^FHtt m'btDMmi AT»ih :|3«fctfttSEL0N 
mix , «A©iSaLAT K » feitfUfiLONw , IS 
fi73f6]cD||ggillDuT , fc4:tf|iifi73ft^iiEiStDu» 
CCT% LA Tin. , LONim , LAT 
i«x feitf'LON^ i4, 05 3 (a) fcTjVf <fc 5fC, 

£fcs Dut fe<fctjFDL» tt, 05 3 (a) (c 

Sgfti^fo <KO&?lC LATi« , LONi™ , L 
A Ti« , LONiAx , Dut , fci^Diw (4, ife0 
77^;bCF (o*Dfflia) r3§SB£SlS 
-T£ 0 a- -y HSStSfgM I ».t fctt, #^-y h 
— FUR 0,0 ~ U R hjh ^SS-T S fctfXDffi $5^§B 

tt, «07r^;l/C ¥\c<3£ftZ3.-v FUo-K£>& 
NOUfc, #a-yhU3-hW-bvMX M ~ 50 
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X.-,,n-i tZ^ZSo CCX% NOUtt* MxNCIt 
S^o CCO^y-^y hfllXo.o ~X«-mh J4, C<Difi 

07r-i';i/CF^tt*nri/^^si©7FUx mi 

mzmmi o 1 3 t*tt frs>> 
Fb3-FURo.o ~uRi-..«-i wsfflsnsstsar 

FUX*T-<0^-7-try hT'feSo 05 3 (b) fcfct a 
-•y FUn-FURo.c O^-7-tr-y hffiXo.o 

[0 1 8 3] M/3-KURu ~UR 

(i, 3.->y hgmtlSM I wit fiD^-7-b-yhffi 

Xo ~x»-, »c«fcD«fS*na7Kux*aJptuTx 

£ 1 ©IBttSB 10 13 QGWftttlcffiMSnS. * 
fc, 3.->y FL/3— FUR0.0 ~UR.-i.h It, 05 
4CO<t-5lc, a.->y Hx-^Uo.o ~Ui-i.«-i 
fro £fc> #a-7hf-^Uo,o ~Ui-i.N-i t{4, 
az^h'xy^UHM ~UHh.n-, tffflQZtlZo 
cnfccfcoT, #n--y hUn- FURo.o ~UR 
i-,.»- i tffltdtSttSo WT, *i-yhl/3-KUR 

-y HL/3-KURo.o 

"r-^fbLfefe©?**?, WJS'fSJ.-y hU o.o ^ 

0^1tt0)So.o iSto a^-yhf-i'UDo.. tt, i 
o.o , *WE^7*-*CDm s 6*Cfittt**J' h7- 

[0 18 4] flf-^BD... (4, *0j3o.o ±<DM 
/Ik ^ii> SSi«9. «^*£jjVf Sfc«><DH« 

r-^-efe-Sc tIf-^BDo,o (4, 05 4tc^-T4; 

f-^f-7;PDBD... fcfr5*/S£n5o 

r— ^r— 7;l/B BDo.o lc(4, 05 5 (a) ic^fi 

lffi0/3o.o ©S*«fcWJR*«fc9#fflfc«^S;fci& 
{c, 05 5 (b) Cfc-pfc. S6i«5, tS^©0«r-^ 

[0 18 5] S/c, S*WR-r-^-r-7;bB BD0.0 
fe<fct>*l¥irlW«X-^T— 7;l/D B Do.o (4, 0 5 4 (c 

T, ^y^mi 0 l i:4S*^Bl 0 2fcfck, 8*WSx 
-^x-^^B B Do.o fc^tfPfflitSx-^x-TOl/ 
D BDo.o ^ULT, ffifiWfcfflt^Ct^Rrilfc* 
l.o i^*gBl 0 2f4, 05 5 (a) ©.fc'y 

fc, S*WM-r-^'r-7;UB BDo.o **(*-pS^"r 
ZCktfi-eZ&o ZZlC i^*SBl0 2f4, 05 5 
(c) 0«t3fc, S*WRf--^x-7;UB B Do.o tc 
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f¥*BfflMRr-*T->WD B D0.0 £fi«bTS^tS 
ctfcttSo tempo.* (OWjRtt, 8*W«r 
-?f-7;l/BBDo.o WWWJtf* 
-?f-7*DBD M S*>£>£tffig?ftS 

ttSx-^x-TVl/DBDco (4, Slf-^BD.,. 

[0 18 6] ^IH^r-^CDco (4, 

&So C(0^fB#r-^CDo.o (c4 9, Jfc&, 

S Q X^fB^r-? C Do.o (4, 05 4 (e^f 4: 5 (c, 
»*i^lB^x-^x-^l/BCDo.o fffflXSIB 
ff-^f-^DCD... tfr5>«$£ftSo 
¥IE^'r-^'r-r;l/BCDo.o (c«, 05 6 (a) (c 

^w^-rsfefeos^wftT-^^ssnso was: 

^IB^-r-^f— 7;l/DC Do.o (CJ4, 05 6 (b) <D 

4?(c mm, mis&xfxm<o%w$, $00 20 
0.0 ttmmicm^t ztctbic x- * jwess n 

So 

[0 18 7] l*l?E§f-?f-^BC D 

0.0 *3<fct;i¥iiiffl^f3#-r-^-r-7";bDC Do.o 14, 

fci^T, a^^lB-^-r-^-r-^BC Do.o 354 
tf SMffifc^sfB^r- 9-f—7A/ D C D0.0 {iJteiWtffl 

i^&nscfc^Rrffi^a^o ot^ ^*s«io2 

tf, 05 6 (a) <7)4?(c, a*X?IB^x-^-r-^ 
;l/BCDo.» HftT'SiWct), 056 (c) <D&? 30 
(c, S*iWfr-*-r- 7;VBCD M tPttli^ 
BB^-r-^f—^DCDo.o ^SaUT*^Lfet)T* 
#S 0 £fc> Plffl^lB^x-^x-^DCDo.o 
(4, X?fB^r-^CDo.o fc, a*£^fi^r-*r 
-7/1/BCD... ££>|§#'r-£T-&So 
[0 18 8] SttlS*? F7-^f-^ND,.. 

(4, ffftr-^BDo.o *54:t>"^f3^7 f -^CDo.o 
£«(cffli,^ft, «!!0/?o.o ±fcat»*g*-rsfc«>0 
-r-^&So C©3l85*'y h , 7-^r-^NDo.o (4 
££(c, V7/Y7fy^ S8S^SfcttJS8S^rt0 40 

^NDo.o {4, ±g&m*v h7-^f-^f-^l/M 
NDO, 0 fc*fflt§8&*«y h7-*r-*x-7VbSN 
D o.o *> 6«fiKS ft S . ±g«B* y h 7 - * r- 9 
f-/;VMND M (cfct, 05 7 (a) (c^-T4?(c, 
SH^IIWWfcjev^ (0OAtf 5. 5mJK±) itSS. 

o.o (c(4, at»*-y F7-*f-?^ KJIMSg, -15 
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£>w%Li\ mm&*y hy->?T-$7— tvusnd 

0.0 05 7 (b) (CtjVTJc-Mc, HMtffflttttfc 

Rl^ '(WAtf, 3. 0mJK±*O5. 5 m*ii5§) jlSg, 
o $ 5 WjS&B 7h7-^f-^ IBiS£ n 

[0 18 9] $fc, ±g#8*y F7-^f-?f-7 
;l/MND..o £4t>lffl|g8§*'y h7-^f-^f-/;V 
SND0.0 feSfc, l*fif-^f-7;VBBD.,o 
fc401ffffll*fiT-£ir-70l/DBDo,o £IH8©&5i 
WftSlifrfcWl/IVSo tVtctb, ffifammi 0 2(4, 
05 7 (a) <Q4?(<:, ^»*yh7-^f 
-^";l/MNDo.o Wt'ffi^T, 

fctfT'SSo S$*^B1 0 2(4, 05 7 

(b) cD4?fc, «m^ u y hy-^x-^x-TVUS 
NDo.o ?Wfffl^T, Mm®<Dfr*m*-2&5 C £ 
fetrSo 2£(C S*SI1 0 2(4, 05 7 (c) CD 
4?(c, iP^I* -y h 7-^f-?f-7;l/MN D 
o.o \cfflmi&%v h7-^f-^f-7;l/SND... % 

-7/VSND... (4, iM»*«y h7-^f-^NDo.o 
±^i^'^7-^f-?f-^MND M 

[0 19 0] &*5, ffiJamWl 0 2(4, V-y^T-y^;/ 
^Saai¥<0^(c, ±^IS*7h7-^f-^f-7*;l/ 
MN Do.o JUT'ffl ^ K> , 4S#I* '^7-^ 

SND0.0 cDM/a^rfflV^cO-rsC^feT-^So £7c, 

I*7h7-^f-^f-7";l/MNDo.o *54:DW#SS 
*7h7-^f-^f-7';l/SNDo,o tfffl^Btl*. 

[0 19 1] 05 8 (a) ©^^(c, S*#R-r* 

;bBCDo.o fc, il^'7h7-^f-^f-7;l/ 
MNDo.o i:^S«Stl, cn(c<fc-pT, i^*gBlO 
2(4, fBWWfcffl^itt0/3o. o *ffrt-r*Cfc*«T* 

So -7?, patif-^f-7";i/DBD... , mm* 

?ie^x-^r-y;l/DCDo,o , K5&X}fflm%i*v V 
7-7f-^f-7;l'SND..» A\ 05 8 (a) ©4: 

40, 05 8 (b) ©45&, 4l?Pffl=S:W/3o.o « 
tgfitfSCitfT-tSo 

[0192] W±, az^hf-^U Do.o ©Pffl^S 

UDo.n-1 , UDi.o , - UD.-i.n-! t$fc, rL->y 
Ff-^UD., iWe, *tiS"f S§BB(cot^T, 0 
5 4-05 8*#SaLT3MWUfcJ:3a«ii«r#r«o 
[0193] Sft, a-yhU3-FUR« ~UR 
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it, ±i$L;fc<fc'5fc > az7h / \'^UHo,o 
~UH«-uh ^--y F^-y^U Ho.o ~UH 

«-i,n- i az7hf-?UDo,o ~UD.-i.K-! 

^•TSfc46J---y F IDfc, S*WMx-^x-^;bB 
BD0.0 , f¥fflW»T-^'r-^DBDo.o , g#£ 
W§t-*t— 7;l/B C Do.o , !»C?fE^x-£ 
•r-771/D C Do.o , ^SfHi^9 F7-^f-^f- 

N Do.o <D^X£jb*§B$2ttSo ffi©:i--y F'N 
•y^UH.., ~UH..uh tlL az^h'N-y^U 
Ho.o tmUlC £fJSf3^--y hf-^UD»,i ~U 

Ho.o ~UHh.h rt<7)^-a--y F I D(i> 3 

CO 1 9 4] #jlc, 05 9©7D-f-+— 20 

t^TWW-rs. _hi£l/fcJ:Ste, giOiBttgHl 0 1 
31C&, l-DiiJL±(Dmm7 7^)VC F (05 3*5<fctf0 
5 4 #88) *>*yaM&iflSnTV*o K^tULMffllgp 1 0 
1 4 fct, &gtej£i;"tx £l©3B*SBl 0 1 3fr6, 
5 6 fifc i> < ofr©fffi07 r C F ©-g|5g; 
tt-r^T*SS*ffi-r ttf-y/S lOOD.CCf, 
%H7r-<;l/C F©-a5fc(i, *$ffl0gMrc& iti>07 
r-r;KF^Mt§77^;l/A^FH, a^hf 
S1SfgMI»iT 30 

•y £*F H, >V FMlf$BM I »,i *3 <fct>*f ^CC© 
tiMl 0 1 4 Ki5l)t*(ilShft-i!iSftttt^T© 
ftfcifiHf*-* C Dfi, *Ty Fffl^TgP 10 1 5 F*3 
[0 19 5] ^y-y F3§fciT3l$l 0 1 5H\ Xf7 7 

s i o o i p«jaw)iattfli«fcgw*nfejfiHx- 40 
* c Dfre>, *$*^b 1 0 2 \zmm?z>rcv>\z*m%.7 

oi--y FMi^gM I unit (05 3 
(b) #M) feitflooar-yhUn-KUR (0 5 

3 (b) fcuxom-r (xt^ys 1002). 

[0 19 6] t\Tv hffi^iLTgPl 0 1 5H\ Xx-yT" 
S 1 0 0 2 T*#6nfta-v h U3 - KU R, 77^/1/ 
^■y^FH, feAtfa--^ Waif *gM I », , 
^•y FP^ffl^T-S (Xx-y7°S 1 00 3) « S 
7f7 7S l OO30t¥ffl&fflHtt»SE;£n3 < > ffl 

*3iT6n^/^v f p«\ jMfi^Pi o i 6{ctti^^n 50 
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%o mmffll 0 168, XtJ^tlTc/^'Ty F P£\ 7> 

ftioi 2*ai;rHR«e2i!Si 0 3fcjMttiLT> 

>y F P 1 0 2 fcgflf 3 (Xf >y 7S 1 0 

0 4) o 

[0 19 7] Fffl&JxTSP 1 0 1 5fi, X<ry~? 

S 1 0 0 4<0*fc, rt3P®3B«1E«fciglS3ft;fcifi0'r 
-#CDfc, iMfif^tax-y F7*-*UD#S5te# 
frf Sjb^frfcWBrfS (Xx<y7°S 1 0 0 5) 0 MM 
t^ta- -y Fr-*U D*^/-£#af«^fctt, /< 
y>y MHStfiTSPl 0 1 5(4* &m&7 t ~$t%&&1tlb 
fc> Xf-y7S 1 0 0 2tI5o -73, jMff-T^ga^ 
•y Fx-*UDtf#£b&^*§£lc«:, hiM 
Tffil 0 1 5fiK*WLrfJWI3l 0 1 4fc*0©«a»I 

[0 19 8] fcfcHJLSRIWSISl OHtt, Fffl& 
itTSPl 0 1 5 (Dilute J5SFLT\ X^yfS 100 1 
T?K^W?nfc«0x-^CD^Rfli;S Uf -v7S 1 

006) .SK, K^ffiLflJffllgP 1014(1 4S*SB 

1 0 2 fcjMfff -y hr-^U D^OttSr- 
?CD (Xf77S 1 0 0 6T?BBUSn^fe©i:(49]<D 
&©) **fiFfi"r**»S^*Wlfr* (X-r>y 7°S 1 0 0 

7) o 9lO«Hr-^CD*«^?a-r*«^, KfciiiUO 

0 1 4fcJ\ ^K*a-r-^CD*K*ffl , r^<, 
T.-r-yT'S 1 0 0 1 tl§ 0 — SOcDitj20r-£ C D 
-b^Sl 0 Hi, 05 9©7n-f- 

[0 19 9] CCT\ 06 0tt> Wf-^CD^B^ 

igji^LTt/^o XrV/S 1 0 0 1 (05 9#J80 
OUT^T?, if*tHLrfJ®g|5l OHtt, 06 1 

(a) tc^-T^^tc, *07-'-^CD^f%*ttibTV^ 
§ 0 *fc, 7f77S 1 0 0 2 <Dmrm&X\ Wyh 
m&±LXffll 0 1 5tt, 7T4'/P'Nf^FH*J:tf^< 
Ojd>fl5azyH/a-KUR%fiKLT^4, 06 0 

(a) T-ti, a--y FUa-FURo.o 
^jntl/^o ^UT, *fy Fffl*iLTg|5l 0 1 5 
it, XT-y/S 1 0 0 3*Hff"fSo ClClt?, 06 1 

7f7 7S 1 0 0 3©!$iffl&®a©^Ml ; £:^"f 7P 
-ft-I^T'JSo 06l£#!fLT, /^-yF 

ffl*i£Tg|5l 0 1 5©JHS*l¥lfflfci«BJ5-r§ 0 S^fc, 
YX^f-^MD^ /^-y Fffl*3iTgPl 0 15lci 
0«Jt?nTl/^77-r;l/^N-y^FH, J--<yF«aiS 
iMlnr , feitfiooa-y FURfcSr? 
(/"T^JER^nS (Xf-y7S 1 1 0 1) o *33, VX^ 
f-^MDtt, «fi07T-T;l/CF)b^ESW{c^$tl 
§©7:-tt^<, Fffl^JiTgPl 0 1 5«t« 

1 OOrL--y F b3-FURtcS^^T^*n^o ^ 
^S^fi^fffi^fiW^nSCttcj:*), fc^x., 05 9 
OXf 77S 1 0 0 1~S 1 0 0 7lc35t^T, ^g|5Wfe 
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5>— (Digits 1 ffl^a- >y F U3- F U R Jc LfrRli 

D±McR&£ £*m!%rctf>X&2,o 
[0 2 0 0] vX2X-£MD(i, 06 0 (b) (c^f 
£?(<:, t-^'n^DH tT-93tfrt>Ml&2n 
3o CCX\ 06 2(4, vX^x-.^MDOSMWftfltift 
*^"To !6 1fcteK, f-^7^DHii, 77^ 
;H D, a - >y F I D*3<ta'a- <v F+MX>e>«$2 
nil. 7r#lDli, iicDx'X^T-^MD©a^i: 
&3il!l0X-?CD (OSD, lift, /<Xy MB#:£T 10 

gp i o 1 5fcjgM*nri^t>©) *i#S"f3;fei&©3 

?% 0 *T«J Fffl&SXgPl 0 1 5(i, 7)"fM7^ 

FHtca, mmyr^^c f (tia) tf^/s-fsiB 

H£#;£t3fc&©1f$Btffe$2n3 (05 3 (b) # 

ss) o Ltcif-ox, 77-r;i/A-^FHit mmyr-f 

]\><Z F*<&fe~?Z,££$>vSmx&2>o Fffi*3:T 
gM0 15(4, CC7r-l';l/'S-y^FH?:ffl^T> 77 

1 D%£M-fZo F I D(i, C©VX£X- 20 

£MD©Sgg£&3a.--y FLo-FUR (oSO, X 

f77s i oo 2-pffitai*nfcfe©) *#s-r^fci6 
y7sioo zemium, mm-^t^-y f ua- 

KUR (H5 4#fig) £{£jfLT^3 0 ><Xy hffl*:£ 
TSUI 0 1 5f±. S#?n/ca-7M/3-KUR^ 
^ a--y F I DfrmVtiito ®.QtiiZnrz3.-v F I 

i Dfc*<fct;j.--y F-tF-fXti, «50-rs«g5icsai 1 
o 2<Dmmc&^x®m-£ftz>o 30 

[0 2 0 1] $7c> VX*T-*MD£>x-*g|Hc(4, 
77-l'M-y^FHt Fl/3-FUR#Wf3 

7r-i';l''\-y^FHfcitfa^-y Fl^3-F*URtt> 
X? Ym^iLXUl 0 1 5tfffiilTl^t<7)T-fe2o 
i<l5T'> a--y FU3-FUR(e(i, iftELfci? 

(c §if-7;i/tffiii?n5 (H5 4#m) o cne 

X?SS^r- * -r - X;U B C D , ±g#8* -y F 7- ^ 40 
f-^f-7;l/MND©l$f-? (Og:<3, 

X-*g|5(4, f¥ffltfftX-*x-7;l>DBD, S¥SR? 
IB#t-?t-7;PDC D, »j8g*-y h7-^f-^ 
f-7*;V S N D 0Hif-^ nt fct 

-^Sk:aassns«^^feSo 05 4(c^-r£ 

•Me, a--y hA'^UHIClt 3.--y F I D#£$ti 
3„ CCDa^-y F I D(i, f-^A-^DH (06 2# 
JSD fc^tn^o IfcAbt, YX^f-^MDCf- 50 
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?gfl(c, a->y F I DA^taS*n*fc, vx£r-?M 
Drtfc 2 floaty F I DJb^^nSCttftSo ^© 
rctb, C<DT-$%ttc&3--v F I D £t> 

[0 2 0 2] tC5X\ -r-^'VyXDH^X-^+T'l' 
X(4, r-^gPO^^XT'^So 77^;l"N'^FH 

az-y h U3- KU RO^tWt'CXtt, ^1© 
£1t£ffl 0 1 3tifiB77^C Ftf^£ttfcBtj£ 

gp^w*^--y f un- fu R^aas*n**&ictt, 
ftjsf 33.^.«y F-NvXuHicss^nri/^^-f'X 

(cS-jVt, SKSP4J-Wft3.-y F 1/3- FU R©lr-< 

Xtt##>e>n5o 

[0 2 0 3] /<X? Fffl&jATgM 0 1 5(4, 4i?n 

06 0 (c) ©£-5(C, HO'tW^Ff-^SD, 
~ S Di ^fig^nS (Xx-yXS 1 102) 0 £©X 
x-yXS 1 1 0 2(c:fc^T, Fffi*3zTg|U 0 1 

5(4, VX^f-^MDttSn§f-?Ay^DHfe 
£tfX-?g|$ (oSDaz-y F 1/3- FUR) 

(,vfnfrcD-b^>F-r-*S Dt, X 
-^7^DH <D-g|S , f*- £gfl©-gp £ tfgft f S 
tl-&fc^Cf)^^ 0 en?. HH0-feX*> Ff-^SD 
(cti, #^ CMP*, -b^^>F#^i:l5;-r) Wtta^n 
S 0 c©tW>F#^ii, -bX^y Fr-^fflST?S 

»a-rsia*siii o 2©8aa*^atc*5^p> 

[0 2 0 4] *&tc, /^-y Fffl^TgPl 0 1 5(4, 
iIO^^yFf-?SD, ~SD, (c, ^DSTiE 
ffiH§ (SfcttR»)*tH«F^) *<*hrr* (XT77S 1 
103), cn(c4-3T, 06 0 (d) (c^~T4:-5(c, 
ifflcD-b^yOFx-^ (KUiriEWWW*) S D. ~ 
S Di tfil^ns. Fffl^firgM 0 1 5(4^ 

5>fc, ^-bX^^Fr-^ ORDtriEIWf**) SD. 

-so. *j fflfc^fij-r^o iintcioT, 06 0 

(e) (c^Vf <£5(c, 1 fficD-bX^y FX— ^ S D(co 
t> j ffl©^y-y Ftf£jiKSft5 (Xx-yXS 1 1 0 
4) , JM±©«ia(Die*, Fffl^iLTgPl 0 1 5 

(i, Xx-yXS 1 002T*ffittB?n7clo©3^-y F 
U-3-FUR^atC, IkfflXi X jfO^y'V FPn > 

p 12 , -p.j , • • p ij £»r.5o sfc, cne i x j 
io^7 7hP.. , p.2 , - p.j , Pij laz^tri? 

C©^77 F#^(i, /W-y vmx\M.^Knmh%i^£. 

fe§o eWvUfti^ JSS3fcSBl 0 2(4, gij 
^fCjU^n?) i x j fflCD/^-y FPn > Pia , - 

p,j , Pu t>\ t^xM?tcfrZ5frz®mcmmx* 



-4 



(42) 

81 

fc, hfflaui-cSBi o i 5(4, -9-7Vi/-?->"z?& 

TXf-^S 1 0 0 4««fft>n*o W±©ft/^v H P 
., , P« , -P.j , P ij (4, X^ry-fS 1 0 0 4C&- 
<^7, iMffgPl 0 1 6fr&, 77ft 1 0 1 2£3U7 
1 0 3 fcJffiWSfflStU i$*SB 1 0 2(CjM 

[0 2 0 5] »C 06 307a—' r*-h£#HBL 
T, i$*SBl 0 2fcfett^%0r-^OS(I¥l®co 10 

^TRurr*, *zy$m\z&<o mmz titc&w- ^ h p 

■■ , P.2, P u , -Pij (4, umizMffii 0 3^511; 
7, iS*SB 1 0 2 <D7Z/T-f 10 2 1 IcA^J^n^o 
§{|g|5 1 0 2 2 (4, 7>ft 10 2 1 jb^fflASn*^ 
y-y hP.> , P12 , -P„ , -P.j *«3WWBt-* (X 
T7/S 12 0 1)o SMSBl 0 2 2(4, 0^L 

ftlvVy^rjJt'JSWtS, SftSPl 0 2 2(4 git 
Zfttc&rt'rv hPn , P.2 , --Pij , - Pij /S<y 

[0 2 0 6] /^7-y 1 0 2 4 (4, SMSP 1 0 2 20 

2£DM-y^7^ ; EU(C^W(C7^'fe7Lr, -tr>*Jg 
1 0 1 JcfcOiMflSftfc i x j MW-y h Pn , 
P. 2 , - Pij , - Pij tf/^y77**:Vmcffi-3X^% 
ix&fy&Wm?& Uf7 7*S 1 2 0 2) o Xr-y7S 
1 2 0 2©ffl$T(4, HPi. , P.2 , • • • P ij , - 

Pij IciMnStlttWy h&§lcm^Xf7t>ti&o ± 
tm#WfcfcJ\ /^v h#^tfil#7&n(4\ h 
#8?g|5 1 0 2 4(4, 1 fr5> ( i x j ) &X-(D/Vry h# 

[0 2 0 7] Xfy7*S 1 2 027, /^>y h Ptf±X 30 
fiteTVfc^*^ /-?y>y h^fSSPl 0 2 4(4Xx-y7 
S 1 2 0 3(cji£-f, X-r-y7S 1 2 0 1 ifiWSMfS 
Wo 1 0 2 2(4, h 

P*%m?Z>o -7a, X-r-y 7S 1 2 0 27, Ar-y h 
P#£TJtteT>.5«£, Ar-y h^aPl 0 2 4(4, 
Xr-y7S 1 2 0 3(cjtfr o /^-y h#8?g|5l 0 2 4 
(4, X-r-y 7S 1 2 0 1 7§{I£ ftfc^-y h Pa , P 
.2 , -Pij , -Pij £#8?L7, VX^f-^MD^I 
TCf S (Xr-y7S 1 2 0 3) 0 «^£ftfcVX£r- 
^MD(4777;bgSgPl 0 2 5(cfcHyl£ft3o 777 40 
;P¥faSBl 0 2 5(4, AftSnfcvx^x-^MDfcS 

;i<cf &m 2 ©ieh^s 1026 ict&ttsns Uf -y 

7S 1 2 0 4) c 

[0 2 0 8] Xr-y7S 1 2 0 4©&, -r-^MJHSB 1 
0 2 3 (4, Sflrr^t-iiO'^v h P tfc&SfrS 
j^*W»pr* (Xr-y 7°S 1 2 0 5) o 9Gtt*<&<* 
•y HPtffcS*^ Xr-yT'S 12 0 1 (cM<3, A^r-y 

^yhp^n^ttt, 06 3©*aa*»7'r*o 50 
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[0 2 09] CC7, 06 4(4, 06 3©Xr-y7S 1 
2 0 3 ©l¥iffl&^3©¥»&^f 70-?^- hX$> 
5o £fc, 06 5(4, t\*rv h Pi. , Pi 2 , -Pij , - 
Pu *>S%07r^;l/C F7bM^n§S7©jiS(cfc 

9(c, 06 3 ©X-r-y 7 S 1 2 0 3?bWi£ft&B#£ 
7, SMSPl 0 2 2(c(4, 06 5 (a) (c^fi:? (c, 
-lOAt-yhPn, P12 , - Pij, -P« tfftiotV 
So h#fl?S& 1 0 2 4 (4, gffgP 1 0 2 2(C^f 

jnT^S/^yhPi. , P.2, -Pij, -Pij fr5>, 
ffia-T^*/^ -y h P£f#& (Xfy/S 1 3 0 1 ) o 
4, t\*r^ hftMffil 0 2 4(4^y-y hPi. , P* , - 

p.j *#«tfi£-r* e 

[0 2 10] #(C /^7-y h#S?8Pl 0 2 4(4, X-r-y 
7S 1 3 0 1 7f#P.nfc#A' 7 --y h PfrS^f 
*^"r o ^>y hiWSUSPl 0 2 4(4, #§W?nf;# 
/^y hP^«?L7, 06 5 (b) (c^T4;5(c, 1 
0©tW^hf-^S D^Tt-T-S (Xf7 7*S 1 3 
0 2) o ±^©{SS(c^3h, /^-y hP,. , P.2 , - 

p.j ^-si:46(c^n, ^©is«, tytybr-zs 

-y7S 1 3 0 2O^(c, /S7-y h^g|3l 0 2 4(4, £ 
•miEflf#%fiJ/BL7, ^TC^nfc-b^yhx-^ 

O^ITiE-r?. (Xx-y7S 1 3 0 3) „ #(c, ^7>y h 
1 0 2 4 (4, -t ^ y h r-? (K 0 ITiERF^ 
*) SD*»&K9ITIEIW*ttU cn(c4-p7, 06 
5 (c) (c^4:9(c, t^yhf-? (ROHiEWF 
S Dtf^TtStt* (X^>y7S 1 3 0 4),! 
7C*n^-fey^^hr-^S D(4, /^vhftMffll 0 
2 4©E«,1Wfe:fiW«n*o ±3^©ll^(c^di:, -tr 

h^gPl 0 2 4cDlS«ffi^(c«#*nSo 
[0 2 11] Xx-y7S 1 3 0 4©#(C, f^y hfiM 
SB 1 0 2 4 (4, §{fg|3 1 0 2 2 F<3(c, jQSf^t/^y 
hPtfg^T^SfrSfrfcJpJSft'S (X7<y7S 1 3 0 

5) o jaa-r^ff/^y hp^«ot^s*&, ^-y 

H^PgPl 0 2 4(4X-r-y7S 13 0 1 (cSo7, Xf 
•y7S 1 3 0 1 ~S 1 3 0 4*ff-3T, 06 5 (a) ~ 
(c) (c^-T4:^(c, Av-ybPfret^yhf-^ 

SD^Wt-rSo *i«Bj7(4, 06 4 ©ffla©fflte^ 

7, §{fSG 1 0 2 2 (C(4, ( i X j ) il©/^ yhPtf 
&3o Lfc^-3 7, X-r-y7S 1 2 0 1~S 1 2 0 57 
1g^?n§;l/-7(4 i [el^OjiSnSo ^ ©IS*, i 
©•b7"^>hr-^S Di ~SDi hmTtZnZo 
[0 2 12] C (DJl<-7°tf&m®$l.tcVn <3 M2tlZ> 
t, Sffg|3 1 0 2 2 rt(C(4, Xmt^/W-y bPtf& 
<&%>o £<DtfMX\ X-r>y 7S 1 3 0 5 OWiffWf 
tVSfc, ^^r-y h^SPl 0 2 4(4, X-r-y 7S 1 3 0 
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iffl<0-ty*>hT-*SDi ~SD, tf;^7hM 

5fc, -b^^h-f-^SDi ~SD, £|ii#fcM^ 

Di ~SD. fr5BJ9flSn«o h#A?SBl 0 2 

4 tt, t^^hS^tfBitWSftfcfcy^hT-* 10 
SDi ~SD, %-Sili6fr?.o ^©IS*, 06 5 

(d) Ic^fJ:?^ 7X^f-^MD*lSSn? 

(Xf7^S 1 3 0 6) o ISTt^ftfcVX^r- ?MD 

1 307). 

co2i3] a*. **H^^xxAtpic>-r, mm 

S/X^ATfttaflNMFtfiBCOS*. LfdfiT, Wf. 
S9102H, £T©-fe^yhr-*SD*IEL<8[ 

^Vhf-^S Dfctt, -t^Jf 1 0 1 tf^JSLfct© 20 
i;(aH;-tr^yhT-^SD*ic*-rSo 09*.fcf> -tr^ 
* > Fx-* S D 2 *<iEL< tg7C*n&^ofc»&-e* 
oT, flOt^yhf- 2SDi , SD 3 ~SDi 

F##»l 0 2 4tt, Wyhf-^S D. , SD 3 

[0 2 14] 7 7^^1351 0 2 5tt, TX^f-? 
MDOA^JfCiEHbr, XT--y7°S 1 2 0 4*H«"r 30 

*r-*MDfr5JffiH77^;l/C F#£/rrs8lSi:, 
£/8*n;fcffi!B77'f;l/CF*£2©3Ettg«l 02 6 

3©X-r'y7°S 1 2 0 4©8ffl4J!ffl©#ra*^"f 7n 

[0 2 15] £C3T\ ^ 2 £Df SM^H 1 0 2 6tt, X 
f^S 1 2 0 4©Hft&Btt5^ WUHe^jaatifciftBI 
7 7^C F£gflcfStIL-a^<:i:tf&So US 
077^;I/C FtfiateSmv&t/^S^kfcS,, 77^ 40 
;USaaJl 0 2 5t4. ?X^f-^MD©AWl 152 

©lem^ai o 2 erttw^r^/vc Ftftewsnr 

^*J*Sfr*«lft"S Uf7 7S 1 40 1). 7 7-1* 
;i/«agpi 0 2 5tt, ttH7r-f;l/CF*«*41^, % 
$-f£7ir<y7 > S 1 4 0 4fciit?o 77^;Vfi 
gPl 0 2 5«, iffi077-f;l/C Ftfifc^W^ 4-|U©v 
**-r-*MD£Sfc, ^ilc»W7 7^yVCF 
fcfNc"*" 3 (Xx-y7°S 1 4 0 2) o 
7^;KFH 1H77^^C FfclRffiiOx-^SBS* 
*TfS (05 3 (b) 33<J:tf05 4#M) 0 50 
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[0216] Let, mmyr^^c Foffj«sa*w 

BJ-TSo ?7^f-^MDa, 06 2fc^Lfc<fc'5lC > 
itt07 7-f;M D, a--y h I D$itf7-?WX?; 
-r-^'vy^DHfcW"^ £©vx*t-£ 
MDlix 7 7-<;l"N'^"FHJ;, ^g|5Sfc'i-?H5©a.- 

•y M/n-FUR^x-^ajfcwrso yr^ji'sm^ 

1 0 2 5ii, VX^f-^MD*^, 77-fM'y^F 

[0 2 1 7] wiT&Ltc&Slc, VX^-r-^MDtcfil 
{@eDrt->y H/n-KURU^$nSK Sfc, 77 

;i/CF*^fi8-rs 0 =t<Dfc^ yyUV&mi o 2 5 
ti, rij ©a--y F»N0U*£/Sf*c *6 

fc, 77^;l/eSgPl 0 2 5 fix 77^-y^FHfe 

nftazy h U3- KU R $T'Ot7t y MX M * 

[0218] ctifcioT, yr-<^mnu\ 0 2 5 
«, ^£ , c§t*M207 7-i';1'C F££j*"r«fcie>fc& 
gaitfH*±Tf#fcc-i:fcfc*o 77^11910 2 
5tt, ttfc 7 7 ^M'^FH, a-7hfl 

flHRMInr *3<fcr/3.->y HU3-HUR^*i:«>tC 

LT, %077-T^C F*^-rSo C©*77^^ 
CF©r~*«iltt, 06 7 Ic^-TS DT'feSo JW±© 
£?fcLT£j££ftfdte077^C Ftt, £2©E« 
ggl 0 2 6rtfCtSlft*n« (XT77S 1 4 0 3) o 
[0 2 19] Xf -y7S 1 4 0 1 T\ %077-T 

©*§£, XT77S 1 4 0 4tffTfcftS„ 77-r^wa 
SBl 0 2 5«\ 4-lHlA7J*n/-cVX^-r-^MD^P), 
7 7^;H DZftQ&to 77-T;H Dtt, IftiELfcJ: 
51c, YX^f-^MD^az'v FUn-FURtfH 
©W77^;l/C FfclBLtVfcfrfcWSf So C©7 
7f;H Dtt, 06 l*#!HtTS9JELfe«t-5fc, /*{r 
•y FfflauiTSBl 0 1 5tciv, W77^CF©7 
7 4';K«v^F HSffl^TMShT^S, 77 

-r/i/saau 1025a, jb 2 ©ieh^s 1026 ^©=& 

il77^;bCF©77-l'^-y?'FH^vait. 7 

7-f;K7^FHB, %077-r^c * rsas 

H*^"rst>©t?feSo Sfi077-4 , ;PC F«77-f;l/ 
'N-^FHii XT77S 1 4 0 2t^FlHLfc<fc9 , <:, 

•tyzmi o miT'ea*ns*H7 7'<;i'C F^atc 

fls*£ftTVSo Lfc^L 7 7^H Dfc7 7f';I/ 

hun-KURti, «!07 7>r;i/CF©-aj*«j^"rs 

C££&3 0 ZiDfctb, 7 7-r;l/ff9SPi 0 2 5tt, M 

#©ra-tt*fj»r"rs Uf77s 1 4 o 4) o 

[0 2 2 0] X^-y7S 1 4 0 4X\ ffl-teffM^tW 
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*%!%t&o c©«^, yr^iimmui o 2 5 a, ± 

i$©X-f>y7°S 1 4 0 2*5<fct?S 1 4 0 3£^rf 3o 

lc, ^ 2 ©IBttSB 1 0 2 6 (c*glA£n£o 
[02 2 1] Xfy/S 1 4 0 4T\ 77^^ I 

D *5<fc t>*7 7 4 ;Wn -y ^ F H lc |SJ-14tf£.g, i: VmZtl 

§«7 7^;i/ c f *ifcK?ntt^ c i^i^-f 
3 0 cct&, 7r-r;i/©ag|5i o 2 5(4, c<Dasimy 10 

i o 2 5n, c<DmmiM(ommyr-c^c fzm% 

(X-r-yXS 1 4 0 5). A7J£ft/c3.x-y M-o-K 

ur#, ®a*f^ttr)iw*nfcttia7T-r;Pc Fic 

ili&nf * (X-r-y 7S 1 4 06)„ o$ D, Xf77"S 
1 4 0 6m AA*nfeazyhU3-KURt ifi 

7^/PC F#£$£ft3o 

[0 2 2 2] Xfy7S 1 4 0 6fco^T, «fc!>SMWi: 
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-r-^;I/©B«I47*-^flBS«^"r0r-*So 03Otc 

jis§i^3- fr r 1 ~r RitfrbmrnztiZo mm& 
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v hTFUXgfcttS&U^Us-FLR 1 2©U> 
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So 4-0ft^*n2» 4flfoa?(4, r 1 6 0 6 J x*& 
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SfiJgH^tt, 0 2 6 fc«fctf H 2 8 %#SabTS4Wtfc«t 

/-FN©/-FU3-FNRtt, *»SEU3-KN© 

/-Fun-FNR©Mtfa®*nri>5 0 cntio 

X, x-^SQag|5l 3(4, *IW»y-KNOy-KU=i 

-FNR^6/-Fffig^^tu-rci^<, mxs- 

ag|5 1 3 tfilA/- F*«Wr*JK10ft^*«'M8lc 
SPx.«ui^Tt5o x-^SQSgpl 3(4, 

RgpL - -y F N U ©*0 7 7 ■< )\> C F fcf B§S£ nfcfl 1 
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C¥M«IE4 o] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A map file by which each unit produced by dividing a map into two or more fields was digital-data-ized is 
stored in memory storage, From the memory storage concerned, are a map file a terminal unit for reading, and each 
aforementioned map file, A node record created for every node concerned that the table of the road system contained 
in each unit should be carried out by node and a link, Information relevant to a non-adjacent node which contains a link 
record created for every link concerned, and expresses a crossing on said road system to each aforementioned node 
record, Or information relevant to [ information relevant to an adjacent node which specifies connecting relation of a 
road of a unit and a unit which adjoins it is recorded, and ] said adjacent node, An input device which generates 
information which is the coordinate information of the adjacent node concerned, answers a user's operation, and 
specifies the range of a map, Based on information generated by said input device, have a data processing part which 
pinpoints a record section of a required map file, and a reading control part which reads a map file from said memory 
storage based on a record section pinpointed by said data processing part, and said data processing part, A node 
record and a link record which were recorded on a map file read by said reading control part are used, A terminal unit 
which performs predetermined processing and follows connection with a road in an adjacent unit of the another side 
concerned in concerned one unit from a road based on coordinate information which an adjacent node of one unit and 
an adjacent unit of another side has. 

[Claim 2]Attribution information which shows the attribute of a road which said link expresses is recorded on said link 
record, and said data processing part, The terminal unit according to claim 1 which follows connection with a road in an 
adjacent unit of the another side concerned in concerned one unit from a road based on attribution information of a 
link connected to an adjacent node of one unit and an adjacent unit of another side. 

[Claim 3]The terminal unit according to claim 1 with which each node record including information relevant to said 
adjacent node is continuously recorded in each aforementioned map file. 

[Claim 4]The terminal unit according to claim 3 which said data processing part searches only each node record 
including information relevant to an adjacent node in a map file showing an adjacent unit of another side, and follows 
connection with a road in an adjacent unit of the another side concerned in concerned one unit from a road. 
[Claim 5]The terminal unit according to claim 1 currently recorded as coordinates of the adjacent node concerned 
become an ascending order or a descending order in each aforementioned map file continuously [ each node record 
including information relevant to said adjacent node ]. 

[Claim 6]The terminal unit according to claim 5 which said data processing part searches only each node record 
including information relevant to an adjacent node in a map file showing an adjacent unit of another side, and follows 
connection with a road in an adjacent unit of the another side concerned in concerned one unit from a road. 
[Claim 7]The terminal unit according to claim 1 with which each node record including information relevant to said ■ 
adjacent node is recorded in each aforementioned map file in an order that each adjacent node concerned goes around 
a boundary top of said unit continuously. 

[Claim 8]In a map file to which said data processing part expresses an adjacent unit of another side, The terminal unit 
according to claim 7 which searches only each node record including information relevant to an adjacent node located 
on a boundary with one unit to recording order and an opposite direction of each node record concerned, and follows 
connection with a road in an adjacent unit of the another side concerned in concerned one unit from a road. 
[Claim 9]The terminal unit according to claim 3 with which each aforementioned unit is divided into a field of polygonal 
shape in a map, and each node record which includes information relevant to an adjacent node located each 
neighborhood of said unit in each aforementioned map file is recorded continuously. 

[Claim 10]In a map file to which said data processing part expresses an adjacent unit of another side, Only each node 
record including information relevant to an adjacent node located on one predetermined side of the adjacent unit 
concerned is searched, The terminal unit according to claim 9 which follows connection with a road in an adjacent unit 
of the another side concerned in said one unit from a road, and touches a neighborhood to which an adjacent node in 
said one unit belongs in one predetermined side of said adjacent unit. 

[Claim 11]The terminal unit according to claim 9 with which coordinate information of each adjacent node concerned is 
recorded on an ascending order or a descending order as for each node record including information relevant to an 
adjacent node located each neighborhood of said unit. 

[Claim 12]In a map file to which said data processing part expresses an adjacent unit of another side, Only each node 
record including information relevant to an adjacent node located on one predetermined side of the adjacent unit 
concerned is searched according to recording order of each node record concerned, The terminal unit according to 
claim 1 1 which follows connection with a road in an adjacent unit of the another side concerned in said one unit from a 
road and with which one predetermined side of said adjacent unit touches a neighborhood to which an adjacent node in 
said one unit belongs. 

[Claim 13]A terminal unit characterized by comprising the following for a map file by which each unit produced by 
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dividing a map into two or more fields was digital-data-ized being stored in memory storage, and reading a map file 
from the memory storage concerned. 

An input device which generates information which a file name corresponding to a meaning is attached in the range of 
a map which self expresses, and each aforementioned map file is stored in said memory storage, answers a user's 
operation, and specifies the range of a map. 

A data processing part which pinpoints a record section of a required map file based on information generated by said 
input device. 

A reading control part which reads a map file from said memory storage based on a record section pinpointed by said 
data processing part. 

[Claim 1 4]A node record created for every node concerned that each aforementioned map file should carry out the 
table of the road system contained in each unit by node and a link, A link record created for every link concerned is 
included, and said data processing part, In a range which a map file which performed processing which searches for a 
course using a node record and a link record which were recorded on a map file read by said reading control part this 
time, and was read this time expresses, The terminal unit according to claim 13 which pinpoints a record section of a 
map file which should compute the range of a map required for search of further course, and should read it to the next 
based on the range of a computed map after search of a course is completed. 

[Claim 15]A map file by which each unit produced by dividing a map into two or more fields was digital-data-ized is 
stored in memory storage, Each background which is a terminal unit for reading a map file from the memory storage 
concerned, and is included in each aforementioned unit, For every thing which has the same attribute mutually, it is 
divided by an object unit in which a picture drawn without lifting the brush from the paper is possible, and grouping of 
two or more objects concerned is carried out, and said map file, A background record in which information relevant to 
an object is recorded for every aforementioned group is included, and a user's operation is answered, An input device 
which generates information which specifies the range of a map, and a data processing part which pinpoints a record 
section of a required map file based on information generated by said input device, Based on a record section 
pinpointed by said data processing part, have a reading control part which reads a map file from said memory storage, 
and an output unit, and said data processing part, A terminal unit which displays a background on said output unit 
based on a background record contained in a map file read by said reading control part. 

[Claim 16]Each aforementioned object consists of factor points for shape to be shown, and on each aforementioned 
background record. The terminal unit according to claim 15 which a coordinate value of factor points of each 
aforementioned object is recorded on turn by which a picture drawn without lifting the brush from the paper is carried 
out, and is expressed with either an absolute coordinate value on the basis of the starting point [ in / in a coordinate 
value of said factor points / said unit ], and a relative coordinate value on the basis of a coordinate value of other 
factor points. 

[Claim 17]The terminal unit according to claim 15 expressed with a relative coordinate value when factor points which 
serve as a pen down position in each aforementioned object satisfy predetermined conditions. 
[Claim 18]The terminal unit according to claim 17 whose distance from the last pen rise position to a pen down 
position of said predetermined conditions is below a predetermined value. 

[Claim 19]The terminal unit according to claim 17 which is that said predetermined conditions are expressed below 
with the number of bits as which a relative coordinate value of factor points used as a pen down position was 
determined beforehand. 

[Claim 20]The terminal unit according to claim 15 directly expressed with a coordinate value when factor points of 
each aforementioned object satisfy predetermined conditions. 

[Claim 21]The terminal unit according to claim 19 whose distance from factor points to factor points in front of that of 
said predetermined conditions is beyond a predetermined value. 

[Claim 22]The terminal unit according to claim 19 which is that said predetermined conditions exceed the number of 
bits beforehand defined when a coordinate value of factor points was expressed with a relative coordinate value. 
[Claim 23]It has the data structure beforehand defined for processing by computer paraphernalia, Each unit produced 
by dividing a map into two or more fields is the recording medium with which a digital-data-ized map file was recorded, 
A node record which constitutes a road system contained in a unit of each aforementioned map file and which is 
created for every node, Including a link record which constitutes a road system contained in a unit of each 
aforementioned map file and which is created for every link, to each aforementioned node record. Information relevant 
to a non-adjacent node showing a crossing on said road system, Or said computer paraphernalia with which coordinate 
information which shows coordinates of an adjacent node which specifies connecting relation of a road of a unit and a 
unit which adjoins it is recorded answer a user's operation, Generate scope information which specifies the range of a 
map, and based on generated scope information, Pinpoint a record section of a required map file and a map file is read 
based on a pinpointed record section, While performing processing which searches for a course using a node record 
and a link record which were recorded on a read map file, based on coordinate information of an adjacent node of one 
unit and an adjacent unit of another side from a road in concerned one unit, A recording medium with which a map file 
which makes realizable processing in which connection with a road in an adjacent unit of the another side concerned is 
followed was recorded. 

[Claim 24]Attribution information which shows the attribute of a road which said link expresses is recorded on said link 
record, and said computer paraphernalia, Based on attribution information of a link connected to an adjacent node of 
one unit and an adjacent unit of another side during execution of processing which searches for said course, A 
recording medium which follows connection with a road in an adjacent unit of the another side concerned in concerned 
one unit from a road and with which the map file according to claim 23 was recorded. 

[Claim 25]A recording medium with which each node record including information relevant to said adjacent node is 
recorded continuously and with which the map file according to claim 23 was recorded. 
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[Claim 26]A recording medium with which coordinates of the adjacent node concerned are recorded as becoming an 
ascending order or a descending order continuously [ each node record including information relevant to said adjacent 
node ] and with which the map file according to claim 23 was recorded. 

[Claim 27]A recording medium with which each node record including information relevant to said adjacent node is 
recorded in turn that each adjacent node concerned goes around a boundary top of said unit continuously and with 
which the map file according to claim 23 was recorded. 

[Claim 28]It is the recording medium with which data beforehand defined for processing by computer paraphernalia was 
recorded, it being the recording medium with which a map file by which each unit which has structure, and which is 
produced by carrying out and dividing a map into two or more fields was digital-data-ized was recorded, and, A map file 
by which each unit produced by dividing a map into two or more fields was digital-data-ized, If scope information as 
which said computer paraphernalia specify the range of a map from the exterior is inputted including management 
information which expresses a name of each aforementioned map file by a tree structure, and manages a record 
section of the every place figure file concerned, A recording medium with which a map file which makes realizable 
processing in which specify a name of a required map file based on inputted scope information, and a map file is read 
from a record section corresponding to a meaning to a name of a map file further specified with reference to said 
management information was recorded. 

[Claim 29]A recording medium with which a map file by which each unit produced by having the data structure 
beforehand defined for processing by computer paraphernalia, and dividing a map into two or more fields was digital- 
data-ized was recorded, comprising: 

Information which each background included in each aforementioned unit is divided by an object unit in which a picture 

drawn without lifting the brush from the paper is possible, and shows the attribute of each background. 

Information which shows the attribute of said background including an object record in which information required in 

order to draw each object is recorded. 

The attribute concerned. 

[Claim 30]Each aforementioned object consists of factor points for own shape to be shown, and on each 
aforementioned object record. It is recorded on turn by which a picture drawn without lifting the brush from the paper 
is carried out by coordinate value of factor points of each aforementioned object, and a coordinate value of said factor 
points, A recording medium which is expressed with either an absolute coordinate value on the basis of the starting 
point in said unit, and a relative coordinate value on the basis of a coordinate value of other factor points and with 
which the map file according to claim 29 was recorded. 

[Claim 31 ]A recording medium which is expressed with a relative coordinate value when factor points which serve as a 
pen down position in each aforementioned object satisfy predetermined conditions and with which the map file 
according to claim 29 was recorded. 

[Claim 32]The terminal unit according to claim 29 directly expressed with a coordinate value when factor points of 
each aforementioned object satisfy predetermined conditions. 

[Claim 33]A map file by which each unit produced by dividing into two or more fields several maps with which 
contraction scales differ mutually, respectively was digital-data-ized is stored in memory storage, From the memory 
storage concerned, are a map file a terminal unit for reading, and said two or more map files, A node record in which it 
is created for every node concerned, and coordinate information of the node concerned is recorded that it has a 
hierarchical structure according to said contraction scale, and the table of the road system contained in each unit 
should be carried out by node and a link, A link record created for every link concerned is included at least, and to 
each aforementioned map file. An input device which generates information which a node record is recorded as 
coordinate information of a node becomes an ascending order or a descending order, and specifies the range of a map, 
A data processing part which pinpoints a record section of a required map file based on information generated by said 
input device, Based on a record section pinpointed by said data processing part, have a reading control part which 
reads a map file from said memory storage, and said data processing part based on coordinate information recorded on 
a map file read by said reading control part, A terminal unit with which a node of a unit of a high order hierarchy 
corresponding to a node contained in a low order hierarchy's unit is searched. 

[Claim 34]The terminal unit according to claim 33 with which a data processing part searches further a node of a unit 
of a high order hierarchy corresponding to a node contained in a low order hierarchy's unit based on recording order of 
each aforementioned node record. 

[Claim 35]A center station is a system which provides a terminal unit with a map file through a transmission line, and 
said center station, The 1st memory storage that memorizes a map file showing a map of a range defined beforehand, 
A reading control part which reads a part or all of map files from said 1st memory storage as map data, A packet 
assembly part which assembles a packet of a suitable form for said transmission line using map data read by said 
reading control part, Have a transmission section which transmits a packet assembled by said packet assembly part to 
said terminal unit through said transmission line, and said terminal unit, A receive section which receives a packet 
transmitted by said transmission section through said transmission line, A data processing part which performs 
processing which decomposes a packet received by said receive section and restores map data, Equip a storage of the 
inside with the 2nd memory storage that memorizes a map file, and said data processing part, When a map file relevant 
to map data restored this time is already stored in said 2nd memory storage, read the map file concerned from the 2nd 
memory storage concerned, and restored map data is further added to the 2nd read map file, A map provision system 
which performs processing stored in said 2nd memory storage. 

[Claim 36]The map provision system according to claim 35 with which said data processing part creates two or more 
map files if needed. 

[Claim 37]In [ said map file comprises two or more units in which a map of said range defined beforehand was divided 
to two or more fields, and management information for managing each aforementioned unit, and ] said center station, 



JP,2001-056823,A [CLAIMS] 



4/4 



From a map file stored in said 1st memory storage, said reading control part performs read-out of a unit unit, and said 
packet assembly part, The map provision system according to claim 35 which assembles a packet using data size of a 
unit which said reading control part read, and file ID which specifies a map file, unit ID which specifies the unit 
concerned and the unit concerned. 

[Claim 38]Further said data processing part from a packet received by said receive section. The map provision system 

according to claim 37 which takes out file ID, unit ID, and data size, decomposes a packet received by said receive 

section using file ID, unit ID, and data size which were taken out, and restores map data. 

[Claim 39]The map provision system comprising according to claim 35: 

Basic data in which said map file expresses further said range defined beforehand roughly. 

Detailed data which expresses the range concerned in detail is included, and said basic data and said detailed data are 
disengageable data structures mutually. 

[Claim 40]Basic background data in which said basic data expresses the background of said map further, Basic 
statement character sign data which expresses roughly a character and a sign which should be displayed on the map 
concerned, Detailed background data in which said detailed data expresses a background in which said map is still more 
detailed including main trunk network data showing a road network of main trunks which exist in the map concerned, 
Detailed letter-symbol data which expresses in detail a character and a sign which should be displayed on the map 
concerned, A road network of a minor street which exists in the map concerned including minor street network data 
which express said detailed background data, said detailed letter-symbol data, and minor street network data, The map 
provision system according to claim 39 with which it is constituted as difference data of said basic background data, 
detailed letter-symbol data, and minor street network data, and a detailed map is relatively expressed by putting said 
basic data and said detailed data together. 

[Claim 41]The map provision system according to claim 39 with which said reading control part reads only basic data 
further contained in a map file stored in said 1st memory storage as map data. 

[Claim 42]The map provision system according to claim 41 with which said reading control part reads only detailed data 
further contained in a map file stored in said memory storage as map data. 

[Claim 43]The map provision system according to claim 39 with which said reading control part reads basic data and 
detailed data which are further contained in a map file stored in said 1st memory storage as map data. 
[Claim 44]The map provision system according to claim 41 which said data processing part decomposes further a 
packet received by said receive section, and restores basic data. 

[Claim 45]Said reading control part of said center station only detailed data further contained in a map file stored in 
said 1st memory storage, The map provision system according to claim 44 which it reads as map data, and said data 
processing part of said mobile station assembles further a packet received by said receive section, and restores 
detailed data. 

[Claim 46]The map provision system according to claim 43 which said data processing part decomposes further a 
packet received by said receive section, and restores basic data and detailed data. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which an invention belongs] The map file by which each unit produced by this invention dividing 
a map into two or more fields more specifically about a terminal unit was digital-dataHzed is stored in internal memory 
storage. 

It is related with the terminal unit which reads a map file from the memory storage concerned. 
[0002] 

[Description of the Prior Art]The vehicles by which a navigation system is carried are increasing in recent years [ "1st 
conventional technology" ]. In the navigation system, only the file (a map file is called hereafter) which creates a map 
on a screen was provided at the beginning. However, in addition to the map file, traffic information and route guide 
information also came to be provided in recent years, for example. It is expected that a navigation system becomes 
convenience more and continues to spread quickly by diversification of this information. 

[0003]At the beginning, the memory storage which has a read-only recording medium represented by CD-ROM was 
carried in the navigation system. The map file with which a user should be provided, and its associated data are 
beforehand recorded on this recording medium. Memory storage reads the map file recorded on the storage if needed. 
The read map File was referred to by the user, and was used for path planning processing or map matching processing. 
[0004]Generally, a digital-maps file is created for every rectangular area which divided the every place figure 
concerned in the longitude direction and the latitude direction at equal intervals, in order to manage efficiently the 
layered structure of the map with which contraction scales differ mutually. Hereafter, henceforth in "the 1st 
conventional technology", this rectangular area is called a unit. 

[0005]Typically, this map file is used for path planning processing or the compensation process (map matching) of a 
current position in a car-navigation system. Therefore, road network data are recorded on a map file. Road network 
data comprise at least an initial entry which shows each node and the connecting relation of each link. Here, a node is 
information which mainly expresses the crossing which exists in a road system, and a link is vector information which 
mainly expresses the road which exists between two crossings. The map showing the road network in each unit is 
expressed by set of this node and a link. 

[0006]Although the road system minimum by an above-mentioned node, links, and those initial entries can be 
expressed, just this is insufficient for the use which displays a map. For example, on the road of an alpine club or a 
littoral district, the road between crossings is crooked in many cases. Then, road network data include the information 
for specifying link shape further, in order to display the shape of the crooked road. As mentioned above, a link is 
expressed by vector data in many cases so that clearly. There are various kinds of roads like a national highway and a 
prefectural road. A road can be classified into others according to a difference of a lane number or the existence of a 
median strip. In order to distinguish the kind of this road, road network data include further the attribution information 
which shows the classification of a road, etc. There are that to which the crossing name is attached, and a thing which 
is not attached in a crossing. There are a crossing in which the signal is installed, and a crossing in which the signal is 
not installed. Then, road network data have attribution information for every node further. Information, including a 
corresponding intersectional name, the existence of a signal, etc., is recorded on each attribution information. 
[0007]In the map file which has vector data structure, when a road [ as / ranging over two or more units ] exists, a 
node (an adjacent node is called henceforth) special to the boundary of a unit is created separately. By going via this 
adjacent node, the connecting relation of a road can be followed now between the units which adjoin mutually. In the 
conventional map file, since the adjacent node of a certain unit specified with which adjacent node of an adjoining unit 
it corresponds, the offset address and the record number were recorded. Here, an offset address shows on which 
address position the adjacent node is recorded seen from a base address. A record number shows on the position of 
what position it measures from a top node and the adjacent node is recorded in the map file of an adjacent unit. 
[0008]As "the 2nd conventional technology" and the "1st conventional technology" explained, since the conventional 
navigation system used only the map file recorded on the read-only recording medium at the beginning, it was difficult 
to provide real time nature high information. As high information on this real time nature, traffic information or weather 
intelligence is typical. Therefore, the information as which real time nature is required, and the map provision system 
which can provide a map file further are indicated by the "JP,7-262493,A" gazette, for example. In the map provision 
system of this gazette, a map file and real time nature high information download from an offer-of-information center 
via a communication medium to the terminal unit for mount. 

[0009]A map provision system is built based on mobile communication technology and digital broadcasting art, in order 
to provide real time with information. In such a map provision system, a center station distributes information to the 
mobile which exists in a service area using the predetermined channel for broadcast. As a center station, a 
communications satellite (what is called CS), a broadcasting satellite (what is called BS), or a terrestrial digital 
broadcasting station is typical. The map provision system with which this mobile communication technology and digital 
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broadcasting art were used is indicated by the "JP,7-154350,A" gazette, for example. More specifically, the technical 
contents for limiting the broadcast area of a certain information to this gazette are indicated. That is, when a center 
station transmits the information by which multiplex was carried out via broadcasting media, it attaches an area code 
like a zip code to each information. The terminal unit is beforehand registered into the memory by setting the area 
code corresponding to an own current position to ID. Inside a terminal unit, a data extracting circuit separates the 
multiplex information broadcast from a broadcasting station, and takes out the area code added to each information. 
The taken-out area code is compared with registered ID inside a terminal unit. When both are in agreement, a terminal 
unit makes the information to which the target area code was given refer to it to a user. 

[0010]As mentioned above, development of a map provision system which provides a map by communication or 
broadcast is prosperous in recent years. In this map provision system, a center station reads the map file which should 
transmit to a terminal unit per unit, and transmits to the terminal unit concerned. After a terminal unit receives the 
map data from a center station, it is stored in memory storage. Since it is path planning processing in order that a user 
may refer to it if needed, the stored map file is used for map matching processing. 
[0011] 

[Problem(s) to be Solved by the Invention]In the former, the information (an above-mentioned offset address or record 
number) which directs the data structure inside the map file of an adjacent unit directly was recorded on the map file 
of a certain unit so that clearly from "the technical problem of the 1st conventional technology", and the "1st 
conventional technology." For example, when the road in a certain unit is developed newly, naturally the map file of the 
unit concerned is updated. In the updated map file, the position on which an adjacent node is recorded changes in 
many cases. If the data structure inside a map file like before is adopted with the method of directing directly, it will 
become impossible therefore, to follow correctly an adjacent node corresponding in the updated map file from the 
adjacent node recorded on the map file of the adjacent unit. That is, when one certain map file was updated, there was 
a problem that the case where the map file of an adjacent unit must also be updated increased. 
[0012]There is a detailed degree of a map as a measure which evaluates the quality of an above-mentioned digital- 
maps file. However, the more the map file tended to express the detailed map from a link being expressed by vector 
data, the more it had the problem that the data volume of the map file concerned became large. Conventionally, this 
map file is used mainly with a car-navigation system. In a car-navigation system, a map file is recorded on the mass 
storage of CD-ROM, DVD-ROM, or a hard disk. However, the map file can consider being used also in the information 
machines and equipment which not only a car-navigation system but a person can carry from now on. It is difficult to 
carry a mass storage like a car-navigation system in these portable information machines and equipment. The 
necessity of compressing the data volume of a map file from this point is high. 

[0013]Each gazette indicated in time to be "a technical problem of the 2nd conventional technology" in the column of 
"the 2nd conventional technology" is not indicated at all about how a terminal unit stores a map file in memory 
storage. What can be thought out easily is the method of a terminal unit creating the map file for every unit which 
received, and storing the created map file in memory storage. However, in this method, there was a problem that the 
utilization efficiency of a storage area worsened. Now, the map beta showing a certain range assumes that it is 
compartmented by the unit of the rectangle of 64 pieces like drawing 71 . A terminal unit assumes that the four units 
71-74 are received and stored. The storage area of memory storage is managed by a cluster unit as everyone knows. 
The data size of each unit is not necessarily in agreement with the integral multiple of the size of a cluster. Therefore, 
if a terminal unit creates the four files 81-84 about the four received units 71-74, as shown in drawing 72 , the four 
clusters 91-94 which have free space will occur in many cases. In drawing 72 , the portion to which the dot was given 
shows the field where each files 81-84 were recorded. The portion to which the slash was given shows free space. The 
free space produced in each clusters 91-94 is not used. That is, even if a terminal unit receives each unit 71 - units 
75 (refer to drawing 71 ) other than 74, the file created based on this unit 75 will not be stored in the free space of 
each clusters 91-94. As mentioned above, if the units which a terminal unit receives increase in number so that 
clearly, the cluster which has free space will increase indeed. That is, the utilization efficiency of a storage area 
worsens. 

[0014]By the way, the cluster which has free space can be made hard to generate, if a map is relatively divided by a 
small number of unit. Now, the map beta of the same range as drawing 71 assumes that it is divided by the unit of the 
rectangle of 1 6 pieces like drawing 73 . The range which the unit 76 of drawing 73 expresses is equivalent to the range 
which combined the units 71-74 of drawing 71 . A terminal unit assumes that the one unit 76 is received and stored. 
Under this assumption, when a terminal unit is created [ the one file 86 ] about the one received unit 76, as it shows 
drawing 74 , the cluster 96 which has free space generates only one piece. The dot part of drawing 74 shows the field 
where the file 86 was recorded. A shadow area shows free space. 

[0015]As mentioned above, if the map file showing a certain range is stored in memory storage when a map is divided 
by the small unit (refer to drawing 71 ) so that clearly, free space will occur mostly relatively (refer to drawing 72 ). 
However, when a map is divided by the big unit, even if the map data of (referring to drawing 73 ) and the same range is 
stored in memory storage, there is little free space to generate (refer to drawing 74 ). That is, it is better for a map to 
be divided by a small number of unit from a viewpoint of effective use of a storage area. 

[001 6]However, dividing a map to a small number of unit means that the data volume per one unit becomes large. 
Therefore, the base station must transmit a lot of data to a terminal unit at a time. As a result, a radio transmission 
line falls into a congestion state easily, that is, another problem that the utilization efficiency of a radio transmission 
line worsens arises. That is, when thinking the storage area as important, efficient use of the radio transmission line 
was difficult, and when thinking the radio transmission line as important, there was a problem that efficient use of a 
storage area became difficult. 

[0017]So, the 1st purpose of this invention is to provide the data structure of the map file which does not need to 
update the map file of an adjacent unit, when certain one is updated. The 2nd purpose of this invention is to provide 
the data structure of the map file which can compress the data volume. The 3rd purpose of this invention is to provide 
the map provision system which uses the storage area in a terminal unit efficiently, and can moreover use efficiently 
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the transmission line between a center station and a terminal unit. 
[0018] 

[The means for solving a technical problem and an effect of the invention] The map file by which each unit produced 
by one certain invention dividing a map into two or more fields was digital-data-ized is stored in memory storage, From 
the memory storage concerned, are a map file a terminal unit for reading, and an every place figure file, The node 
record created for every node concerned that the table of the road system contained in each unit should be carried 
out by the node and a link, The information relevant to the non-adjacent node which contains the link record created 
for every link concerned, and expresses the crossing on a road system to each node record, Or the information 
relevant to [ the information relevant to the adjacent node which specifies the connecting relation of the road of a unit 
and the unit which adjoins it is recorded, and ] an adjacent node, An input device which generates the information 
which is the coordinate information of the adjacent node concerned, answers a users operation, and specifies the 
range of a map, Based on the information generated by the input device, have a data processing part which pinpoints 
the record section of a required map file, and a reading control part which reads a map file from memory storage based 
on the record section pinpointed by the data processing part, and a data processing part, Predetermined processing is 
performed using the node record and link record which were recorded on the map file read by the reading control part, 
Based on the coordinate information which the adjacent node of one unit and the adjacent unit of another side has, the 
connection with the road in the adjacent unit of the another side concerned in concerned one unit from a road is 
followed. 

[0019]In the above-mentioned invention, while a data processing part is performing path planning processing, it follows 
connection of a road which straddles between the unit concerned and the adjacent units concerned based on 
coordinate information of an adjacent node of a unit and an adjacent unit Thus, the data processing part can follow 
connection of a road between two units, without a data processing part referring to information which directs a data 
structure inside an every place figure file directly. When updating a map file of a certain unit in memory storage, it 
becomes unnecessary to update a map file of an adjacent unit by this. 
[0020]Other inventions are provided with the following. 

A map file by which each unit produced by dividing a map into two or more fields was digital-data-ized is stored in 
memory storage, An input device which generates information which it is a terminal unit for reading a map file from the 
memory storage concerned, and a file name which specifies as a meaning the range of a map which self expresses is 
attached, and an every place figure file is stored in memory storage, answers a user's operation, and specifies the 
range of a map. 

A data processing part which pinpoints a record section of a required map file based on information generated by an 
input device. 

A reading control part which reads a map file from memory storage based on a record section pinpointed by data 
processing part. 

[0021] According to the above-mentioned invention, a file name which specifies the range of a map with which self 
expresses an every place figure file as a meaning is attached. Therefore, the data processing part can specify a map 
file which adjoins mutually from a name, respectively. Thus, according to the above-mentioned invention, since it 
becomes unnecessary to record information relevant to a data structure of a map file of an adjoining unit on an every 
place figure file, a relation between two or more map fifes becomes thin. Even if it is a case where one certain map file 
is updated, it becomes unnecessary to update the other map file by this. 

[0022]A map file by which each unit produced by other inventions dividing a map into two or more fields was digital- 
data-ized is stored in memory storage, Each background which is a terminal unit for reading a map file from the 
memory storage concerned, and is included in each unit, For every thing which has the same attribute mutually, it is 
divided by an object unit in which a picture drawn without lifting the brush from the paper is possible, and grouping of 
two or more objects concerned is carried out, and a map file, A background record in which information relevant to an 
object is recorded for every group is included, and a user's operation is answered, An input device which generates 
information which specifies the range of a map, and a data processing part which pinpoints a record section of a 
required map file based on information generated by an input device, Having a reading control part which reads a map 
file from memory storage, and an output unit based on a record section pinpointed by data processing part, a data 
processing part displays a background on an output unit based on a background record contained in a map file read by 
reading control part. 

[0023]According to the above-mentioned invention, since it becomes unnecessary to record redundantly information 
which shows the attribute concerned since an object of an identical attribute is summarized on the same background 
record and recorded on a map file, it becomes possible to compress data volume of an every place figure file. 
[0024]A map file by which each unit produced by other inventions dividing into two or more fields several maps with 
which contraction scales differ mutually, respectively was digital-data-ized is stored in memory storage, From the 
memory storage concerned, are a map file a terminal unit for reading, and two or more map files, A node record in 
which it is created for every node concerned, and coordinate information of the node concerned is recorded that it has 
a hierarchical structure according to a contraction scale, and the table of the road system contained in each unit 
should be carried out by node and a link, A link record created for every link concerned is included at least, and for an 
every place figure file. An input device which generates information which a node record is recorded as coordinate 
information of a node becomes an ascending order or a descending order, and specifies the range of a map, A data 
processing part which pinpoints a record section of a required map file based on information generated by an input 
device, Based on a record section pinpointed by data processing part, have a reading control part which reads a map 
file from memory storage, and a data processing part based on coordinate information recorded on a map file read by 
reading control part A node of a unit of a high order hierarchy corresponding to a node contained in a low order 
hierarchy's unit is searched. 

[0025]A data processing part searches with the above-mentioned invention a node of a unit of a high order hierarchy 
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corresponding to a node contained in a low order hierarchy's unit based on coordinate information of a node based on 
coordinate information recorded on a map file read by reading control part. Thus, the data processing part can follow a 
node which has the same coordinates among different hierarchies, without a data processing part referring to 
information which directs a data structure inside an every place figure file directly. When updating a map file of a 
certain unit in memory storage, it becomes unnecessary to update a map file of an adjacent unit by this. 
[0026]Other inventions are systems which provide a terminal unit with a map file through a transmission line, and a 
center station a center station, The 1st memory storage that memorizes a map file showing a map of a range defined 
beforehand, A reading control part which reads a part or all of map files from the 1st memory storage as map data, A 
packet assembly part which assembles a packet of a suitable form for a transmission line using map data read by 
reading control part, Have a transmission section which transmits a packet assembled by packet assembly part to a 
terminal unit through a transmission line, and a terminal unit, A receive section which receives a packet transmitted by 
transmission section through a transmission line, A data processing part which performs processing which decomposes 
a packet received by receive section and restores map data, Equip a storage of the inside with the 2nd memory 
storage that memorizes a map file, and a data processing part, When a map file relevant to map data restored this time 
is already stored in the 2nd memory storage, The map file concerned is read from the 2nd memory storage concerned, 
restored map data is further added to the 2nd read map file, and processing stored in the 2nd memory storage is 
performed. 

[0027]In the above-mentioned invention, a data processing part puts together map data restored this time and a map 
file read from the 2nd memory storage, stores it in the 2nd memory storage concerned, and updates a map file by this. 
Thus, a data processing part does not create a map file only based on map data which a receive section received. A 
data processing part adds map data received this time to a map file read this time. Therefore, since the 2nd memory 
storage stores a map file of a certain collected data volume, without storing many map files with small data volume, a 
cluster which has free space becomes difficult to generate it. By this, a map provision system which can use efficiently 
a storage area by the side of a terminal unit is realizable. 

[0028]ln the above-mentioned invention, since map data in which a terminal unit was provided from a center station is 
gathered in one file even if a center station transmits map data of small size, generating of a cluster which has free 
space can be suppressed. Thus, in the 35th invention, since a center station can transmit map data of small size, a 
transmission line becomes difficult to fall into a congestion state. By this, a map provision system which can use a 
transmission line efficiently is realizable. 
[0029] 

[Embodiment of the Invention]"A 1st embodiment" 

"System configuration" drawing 1 is a block diagram showing the composition of the map provision system concerning 
one embodiment of this invention. In drawing 1 , the terminal unit 1 and the center station 2 are accommodated in the 
Honchi figure providing system. Through the communications network 3, the terminal unit 1 and the center station 2 
are connected so that two-way communication is possible. More specifically between the terminal unit 1 and the 
center station 2, the uplink UL and down-link DL are stretched. In the uplink UL, the channel from the terminal unit 1 
to the center station 2 is meant, and down-link DL means the channel from the center station 2 to the terminal unit 1. 
Here, as a classic example of the communications network 3, there is a mobile communications network represented 
by the cellular phone, a public line represented by ISDN (Integrated ServicesDigital Network), or a dedicated line. The 
communications network 3 may be constituted by any two or more of a mobile communications network, a public line, 
and dedicated lines. 

[0030]Next, the composition of the terminal unit 1 is explained. The terminal unit 1 is provided with the following. 
Typically, it corresponds with a car-navigation system and is the input device 11. 
Position sensing device 12. 
Data processing part 13. 

The demand generation part 14, the 1st transmission and reception section 15, the antenna 16, the packet 
decomposition part 17, the read-out/writing control part 18, the 1st memory storage 19, and the output unit 110. 
The key arranged by the remote controller or the main part of a car-navigation system which operates a car- 
navigation system from remoteness realizes in hardware, or the input device 11. The button displayed on the menu 
screen of the car-navigation system realizes by software. The input device 1 1 may be realized making full use of 
speech recognition technology. The user of the terminal unit 1 operates the above input device 1 1, and performs the 
demand of various processings, such as scrolling or the scale change of the displayed map, path planning, information 
retrieval, or connection with the center station 2, to the terminal unit 1. The input device 1 1 outputs the information 
for specifying map file CF which a user needs as characteristic operation to the data processing part 13. 
[0031]The position sensing device 12 is realized by the antenna and receiver of a velocity sensor, a gyro sensor, or 
GPS (Global Positioning System). The position sensing device 12 may be realized by any two or more combination of a 
velocity sensor, a gyro sensor, the antenna of GPS (Global Positioning System), and the receiver. The position sensing 
device 12 detects the movement speed of the terminal unit 1 with a velocity sensor, Compute mileage based on a 
detection result, or a gyro sensor detects the direction of movement of the terminal unit 1, or an antenna and a 
receiver receive the electric wave from an artificial satellite, and the absolute position of the terminal unit 1 on the 
earth is detected. Based on the above detection result, the position sensing device 12 detects the current position of 
the terminal unit 1. The data processing part 13 performs various kinds of data processing mentioned later. The 
coordinates which specify the range of the map which a user needs are searched for based on the information inputted 
into one of the processings of the data processing part 13 from the input device 1 1, and there is processing in which it 
outputs at the demand generation part 14. The demand generation part 14 will generate the control commands for 
requiring the transmission of map file CF which a user needs of the center station 2, if coordinate information is 
inputted. Henceforth, suppose that the generated control commands are called the demand REQ. The demand REQ has 
the format defined beforehand and includes at least the coordinate information inputted into the demand generation 
part 14. The above demands REQ are outputted to the 1st transmission and reception section 15. Typically, the 1st 
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transmission and reception section 15 is realized by the mobile communication apparatus represented by the cellular 
phone. The 1st transmission and reception section 15 sends out the inputted demand REQ to the uplink UL through 
the antenna 16. 

[0032]The demand REQ is received by the center station 2 through the uplink UL The center station 2 analyzes the 
demand REQ and specifies map file CF which a user needs. The center station 2 takes out specified map file CF from 
the 2nd memory storage 24, and assembles two or more packets P (an assembly is carried out). The assembled packet 
P is transmitted to the terminal unit 1 one by one through the communications network 3 (down-link DL). Processing 
of the center station 2 is explained in detail later. In the terminal unit 1, further, the 1st transmission and reception 
section 15 receives the packet P through the antenna 16, and outputs it to the packet decomposition part 17. The 
packet decomposition part 17 decomposes the inputted packet P into original map file CF (DEASEMBURI), and outputs 
it to the data processing part 13. When performing processing beforehand set that map file CF is inputted and fulfilling 
predetermined conditions, the data processing part 13 creates the 1st database 1 1 1 based on inputted map file CF, 
and outputs it to read-out / writing control part 18. Read-out / writing control part 18 writes inputted map file CF in 
the 1st memory storage 19 as it is, or rewrites with existing map file CF. A series of writing processings are explained 
later. Typically, the 1st memory storage 19 consists of memory storage in which rewriting of data represented by a 
hard disk drive or the flash memory is possible. The 1st database 1 1 1 is accumulated in the 1st memory storage 19. 
The 1st database 111 is a data aggregate object which comprises at least one map file CF required in order that this 
terminal unit 1 may function as a navigation system. Typically, the output unit 110 consists of a display and a 
loudspeaker. The map with which it is expressed by map file CF is displayed on a display with a current position, or the 
result of the path planning processing by the data processing part 13 or the result of course guidance processing is 
displayed on it. The result of the course guidance processing by the data processing part 13 provides a user with a 
loudspeaker with a sound. 

[0033]By the way, the data processing part 13 performs various processings using map file CF which constitutes the 
1st database 111. For example, the data processing part 13 performs display processing of the current position of the 
terminal unit 1. In this case, since the map around a current position detected by the position sensing device 12 is 
needed, the data processing part 13 collaborates with read-out / writing control part 18, and searches and takes out 
map file CF showing the map concerned from the 1st database 111. The data processing part 13 performs position 
compensation processes, such as map matching, using taken-out map file CF. After a position compensation process, 
on the map with which taken-out map file CF expresses, the data processing part 13 piles up the pointer in which the 
detected current position is shown visually, and outputs it to the output unit 1 10. When the user of the terminal unit 1 
demands path planning processing etc. using the input device 11, the data processing part 13, It is necessary to read 
map file CF showing the map an origin and near the destination, and map file CF showing a map including the course 
for which it should search, and to perform path planning processing etc. Also in this case, the data processing part 13 
collaborates with read-out / writing control part 18, and searches and takes out map file CF which is needed for path 
planning processing etc. from the 1st database 111. The reading processing of a series of map file CF is explained 
later. 

[0034]Next, the composition of the center station 2 is explained. The center station 2 is provided with the following. 
The 2nd transmission and reception section 21. 
Request-to-receipt analyzing parts 22. 
Reading control part 23. 

The 2nd memory storage 24 and packet assembly part 25. 

As mentioned above, the demand REQ generated by the terminal unit 1 is transmitted to the center station 2 through 
the communications network 3 (uplink UL). Typically, the 2nd transmission and reception section 21 consists of a 
modem, a terminal adopter, or a communication apparatus represented by the gateway. Here, a gateway means the 
device or function for it not only meaning the device or function for connecting the center station 2 to the 
communications network 3 with which different communications protocols are used, but preventing other offices from 
accessing unlawfully to the center station 2 concerned. It is connected with the communications network 3 and the 
2nd transmission and reception section 21 controls the data receiving from the terminal unit 1, and the data 
transmission to the terminal unit 1. The 1st data transmission and reception part 15 receives the demand REQ 
transmitted through the uplink UL as the one function, and, more specifically, outputs it to the request-to-receipt 
analyzing parts 22. 

[0035]The request-to-receipt analyzing parts 22 analyze the inputted demand REQ, and output an analysis result to 
the reading control part 23. The reading control part 23 reads map file CF which the terminal unit 1 needs from the 2nd 
memory storage 24 based on the inputted analysis result. Here, typically, the 2nd memory storage 24 comprises a hard 
disk drive, a CD-ROM drive, or a DVD-ROM drive, and consists of a recording medium which the data stored at least 
can read, and its driver. The 2nd memory storage 24 stores the 2nd database 25. The 2nd database 25 is a data 
aggregate object which comprises at least one map file CF required in order that the center station 2 may function on 
this terminal unit 1 as an office which provides a map. That is, map file CF means the digital data expressing the map 
with which the terminal unit 1 can be provided. The 1st database 1 1 1 by the side of the terminal unit 1 is created from 
map file CF provided by the center station 2. Here, if it may be all map file CF, it may be a part of map file CF 
concerned which the reading control part 23 reads. The reading control part 23 outputs read map file CF to the packet 
assembly part 25. The packet assembly part 25 assembles the packet P based on inputted map file CF (carrying out an 
assembly), and outputs it to the 2nd transmission and reception section 21. The 3rd transmission and reception 
section 21 transmits the inputted packet P to the terminal unit 1 through down-link DL. 

[0036]In the above, the composition of the entire configuration of the map provision system concerning this 
embodiment, the terminal unit 1, and the center station 2 was explained. Next, the above-mentioned layered structure 
and file name of map file CF are explained in detail. 

[003 7] "Layered structure and file name" drawing 2 is a figure for explaining the layered structure of the map 
expressed by map file CF concerning this embodiment. As shown in drawing 2 , two or more kinds of maps with which 
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contraction scales differ mutually first are prepared. According to this embodiment, it is assumed for convenience that 
the map of four steps of contraction scales is prepared. In subsequent explanation, a level "0" and a big contraction 
scale are called a level "1" to the 2nd, and a level "2" and the minimum contraction scale are called [the maximum 
contraction scale ] a level "3" for a big contraction scale to the 3rd. As mentioned above, map data comprises four 
hierarchies of level "0" - "3" by using the maximum contraction scale as a level "0" so that it may understand. What 
has a high level is called a high order hierarchy's map, and what has a low level is called a low order hierarchy's map. 
Therefore, as shown in drawing 2 , it is a wide area as a high order hierarchy's map, and its detailed degree is low. On 
the contrary, it is a short range as a low order hierarchy's map, and its detailed degree is high. Each hierarchy's map is 
divided at equal intervals in accordance with the longitude direction and the latitude direction. 

[0038]Here, drawing 3 is a figure for explaining an uppermost hierarchy's (level "3") unit. The global map of drawing 3 is 
divided every 20 minutes 5 times in accordance with the latitude direction concerned on the basis of zero latitude. This 
global map is divided every about 8 times in accordance with the longitude direction concerned on the basis of zero 
longitude. As a result, a global map is divided into the rectangular area of about 640 km around. In an uppermost 
hierarchy (level "3"), the rectangular area of about 640 km around is called a unit. In a level "3", one map file CF is 
created by digital-data-izing the unit of this about 640 km around. Unit U 3 (portion which attached hatching) is 

explained on behalf of an uppermost hierarchy's (level "3") above units. An uppermost hierarchy's (level "3") unit U 3 is 

a unit including the Kansai region in Japan, is counted in the east longitude direction by making the position of zero 
latitude and zero longitude into the starting point, is counted in the 1 6th direction of the north latitude, and is located 
in the 6th (however, a unit including the starting point is counted with the 0th). Unit U 3 of a more than is shown in the 

highest rung of drawing 2 . 

[0039]As shown in drawing 2 , the map of unit U 3 is divided every 40 minutes in accordance with the latitude direction, 

as a dotted line shows on the basis of the one peak. The map of unit U 3 is divided at a given degree in accordance 

with the longitude direction concerned, as a dotted line shows on the basis of the same peak as the above. As a result, 
the map of unit U 3 is divided into 64 in the rectangular area of about 80 km around. The map which expressed each 

rectangular area of about 80 km around in detail becomes one unit under 1 hierarchy (getting it blocked hierarchy of a 
level "2"). Unit U 2 (portion which attached hatching) is explained on behalf of the unit of the hierarchy of a level "2." 

This unit U 2 is counted in the east longitude direction by making the position of the one peak (it is considered as the 

lower left peak for convenience) in unit U 3 into the starting point, is counted in the 4th direction of the north latitude, 

and is located in the 1st (however, the unit U including the starting point is counted with the 0th). Unit U 2 of the 

hierarchy of a level "2" is shown in the 2nd step of drawing 2 . 

[0040]Similarly, the map of unit U 2 is further divided every 7 minutes and 30 seconds in accordance with the longitude 

direction in accordance with the latitude direction every 5 minutes on the basis of the one peak, and, as a result, is 
divided into 64 in the rectangular area of about 10 km around. The map which expressed each rectangular area of 
about 10 km around in detail becomes one unit under 1 hierarchy (getting it blocked hierarchy of a level "1"). Unit U-j 

(portion which attached hatching) which is one of them is counted in the east longitude direction by making the peak at 
the lower left of unit U 2 into the starting point, is counted in the 5th direction of the north latitude, and is located in 

the 3rd (however, a unit including the starting point is counted with the 0th). Unit Uj of the level "1" is shown in the 

3rd step from on drawing 2 . 

[0041]Similarly, the map of unit U 1 is divided into 64 about 1.2 whole km in a rectangular area on all sides. The every 

place figure which expressed about 1.2 km around in detail becomes the one unit U under 1 hierarchy (getting it 
blocked hierarchy of a level "1"). Unit Uq (portion which attached hatching) which is one of them makes the starting 

point the peak at the lower left of unit U-j, and it is located in the 2nd in the east longitude direction, and it is located 

in the direction of the north latitude the 1st (however, a unit including the starting point is counted with the 0th). Unit 
Uq of the level "0" is shown in the 4th step from on drawing 2 . 

[0042] Drawing 4 is a figure for explaining the child-parent relationship of the unit U between each hierarchy of level 
"3" - "0." First, in the following explanation, child unit CU means all the units of a low order hierarchy included by the 
range which one certain unit U covers. In other words, child unit CU is a set of the unit U showing some maps with 
which the one unit U with a high order hierarchy expresses. On the contrary, all the units of a high order hierarchy 
which include the range which a certain unit U covers are meant in the parent unit PU. In other words, it is a set of the 
unit U which contains the map with which the one unit U with a low order hierarchy expresses as some maps with 
which self expresses in the parent unit PU. Here, unit U 3 in drawing 4 is equivalent to unit U 3 shown in drawing 2 , and 

is one of the units of a level "3." What belongs to a level "2" among child unit CU of the unit U, i.e., unit U 3 , of the 

level "2" which makes unit U 3 parent unit PU 3 becomes the 64 units U which divide unit U 3 in longitude and the 

latitude direction equally eight, respectively, and are made into them. 

[0043]Thus t to the parent unit PU, 64 child unit CU is made under 1 hierarchy. A position code is assigned to each 
child unit CU. A position code is the information for specifying whether the map with which child unit CU expresses is 
equivalent to which portion of the parent unit PU. In other words, a position code is the information for pinpointing the 
position of child unit CU on the basis of the parent unit PU. Now, suppose that the parent unit PU is drawing 4 unit U 3 . 

In this case, "0000" is assigned to child unit CU which expresses the map of the lower left corner of unit U 3 in detail 

as a position code. "0100" is assigned to child unit CU which adjoins in accordance with the east longitude direction to 
child unit CU (position code "0000") by making this position code "0000" into a reference value. Whenever child unit 
CU moves in the one east longitude direction, like the following a position code, "0001" is assigned to child unit CU 
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which adjoins in accordance with the direction of the north latitude to child unit CU (position code "0000") by making 
into a reference value . which only "0100" increases, and the position code "0000." Like the following, whenever child 
unit CU moves in the one direction of the north latitude, only "0001" increases a position code. If the position code 
assigned as mentioned above is followed, the position code of unit U 2 which is one of the child unit CU of unit U 3 will 
be "0401." 

[0044]Next, it is assumed that the parent unit PU is unit U 2 . 64 child unit CU is made also to this unit U 2 under 1 
hierarchy (level "1"). Also to 64 child unit CU of a level "1", as shown in drawing 4 , a position code is assigned by the 
same method as ****. For example, the position code of unit U 1 which is one of the child unit CU of unit U 2 is "0503." 
64 child unit CU is made also to unit U 1 as the parent unit PU under 1 hierarchy (level "0"). To each child unit CU of a 
level "0", as shown in drawing 4 , a position code is assigned similarly. For example, the position code of unit U Q which 
is one of the child unit CU of unit U 1 is "0201." 

[0045]As mentioned above, in the position code concerning this embodiment, the increment of the value to the east 
longitude direction and the increment of the value to the direction of the north latitude are defined beforehand. 
Therefore, the adjacency of child unit CU can be grasped easily. 

[0046]By the way, a file system is carried in the terminal unit 1 and the center station 2 which are shown in drawing 1 , 
respectively. The file system by the side of the terminal unit 1 is constituted by the data processing part 13, and the 
read-out/writing control part 18. The file system by the side of the terminal unit 1 divides the record section which the 
1st memory storage 19 has into some logic regions called a "directory" that the 1st database 1 1 1 in the 1st memory 
storage 19 should be managed easily. The file system by the side of the terminal unit 1 expresses the child-parent 
relationship and adjacency of map file CF which constitute the 1st database 1 1 1 by the directory name and file name 
based on a tree structure. The file system by the side of the center station 2 is constituted by the request-to-receipt 
analyzing parts 22 and the reading control part 23. The file system by the side of the center station 2 divides the 
storage area of the 2nd map file 24 in the 2nd memory storage 24 into a "directory" (logic region), The directory name 
and file name based on a tree structure express the child-parent relationship and adjacency of map file CF which 
constitute the 2nd database 25. 

[0047]Hereafter, drawing 5 is a figure showing the tree structure for managing map file CF shown in drawing 2 - 
drawing 4 . As mentioned above, each directory of each file system takes a tree structure as shown in drawing 5 , and is 
expressed by the "¥" mark. The "¥" mark is an identifier for identifying a directory. The topmost directory is called a 
route and expressed with "¥MAP." Map file CF itself or a subdirectory is storable in the directory under a root 
directory "¥MAP." Here, when a file system specifies required map file CF, it needs to describe as a "path" the 
directory name by which it is placed even between the directories to which the map file CF concerned exists from a 
route "¥MAP" before a file name. Therefore, the character string inserted by two "¥" marks will express a directory 
name. The initial of a subdirectory name is defined as "D." The initial of a file name is defined as "M." The extension of 
a file name is defined as ".map." 

[0048]Now, next how to assign the directory name and file name which are one feature of this embodiment is 
explained. First, a file name is attached in accordance with a predetermined rule, and map file CF which expresses in 
principle the map which each unit of an uppermost hierarchy covers is stored in the directory [ directly under ] (logic 
region) of a route ("¥map"). For example, unit U 3 shown in drawing 3 belongs to the top hierarchy (level "3"), counts in 
the east longitude direction on the basis of the starting point (zero latitude, zero longitude), and corresponds in the 
16th direction of the north latitude at the 6th unit (however, a unit including the starting point is counted with the 0th, 
respectively). Therefore, the names of "M1606.map" including the initial and extension of a file name are attached to 
unit U 3 . Since an uppermost hierarchy's unit U 3 is stored directly under a route ("¥map"), a path serves as 
"¥MAP¥M1606.map." Between the initial of a file name, and an extension, four digits are located in a line so that the 
file name of unit U 3 of a more than may show. Digits double [ top ] specify in what position the unit U counts in the 
east longitude direction from the starting point, and is located. The number of a double figures low rank specifies in 
what position the unit U counts in the direction of the north latitude from the starting point, and is located. Thus, a file 
name specifies the position of the unit U. By the time it results [ from a route ("¥map") ] in a file name so that the 
path of unit U 3 may show, a subdirectory will not intervene. Thus, the number of a subdirectory specifies to which 
hierarchy the unit U belongs. In unit U 3 , when the number of the subdirectory which intervenes between a route and a 
file name is "0" shows that unit U 3 (M1606.map) belongs to an uppermost hierarchy. When the above rule is followed, 

the path for other uppermost hierarchies' unit U is expressed like "¥MAP¥M0000.map", "¥MAP¥M0001.map", — 
"¥MAP¥M1606.map"— . 

[0049]The subdirectory for storing the group of the unit which uses an uppermost hierarchy's unit U as the parent unit 
PU is created directly under a route. For example, since the group of the unit U which uses unit U 3 as the parent unit 
PU is stored, the subdirectory named "¥D1606" is created directly under a route. Four digits follow the initial of a 
subdirectory name so that the above subdirectory name may show. These four digits mean in what position like the 
case of a file name, the parent unit PU counts in the east longitude direction and the direction of the north latitude 
from the starting point, and is located, respectively. Therefore, directly under a route ("¥MAP"), "¥D00OO", 
"¥D0001.map", — "¥1606", and — are created. 

[0050]Next, the file name based on a position code is attached, and each unit U belonging to the hierarchy of a level 
"2" is stored in the directory [ directly under ] (logic region) showing the own parent unit PU of a subdirectory. For 
example, there are the 64 units U of the level "2" which uses unit U 3 as the parent unit PU, when drawing 4 etc. are 
referred to. Since a position code is "0401", as for unit U 2 which is one of them, the names of "M0401.map" including 
the initial and extension of a file name are attached. Since unit U 2 of a level "2" is stored directly under the 
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subdirectory ("¥map¥D1 606") of unit U 3 (parent unit PU), a path serves as "¥MAP¥D1 606¥M0401.map." Between the 
initial of the file name of the unit U of a level "2", and an extension, the position code mentioned above is located in a 
line so that the file name of unit U 2 of a more than may show. Therefore, the file name of the unit U of a level "2" will 
also specify the position of the unit U concerned. By the time it results [ from a route ("¥map") ] in a file name so that 
the path of unit U 2 may show, only one subdirectory will intervene. The number of a subdirectory specifies to which 

hierarchy the unit U belongs. In unit U 2 , when the number of the subdirectory which intervenes between a route and a 

file name is "1" shows that the unit U 2 (M0401.map) concerned belongs to the hierarchy of a level "2." When the 

above rule is followed, the path of other levels "2", "¥MAP¥D0000¥M0000.map", "¥MAP¥DO0OO¥MO001.map", — 
"¥MAP¥D0000¥M0007.map", "¥MAP¥D0000¥MO1OO.map", — "¥MAP¥D0000¥M0707.map", It is expressed like 
"¥MAP¥D0001¥M0000.map", — "¥MAP¥D1606¥M0001 .map" — , "¥MAP¥D1606¥M0401.map", — "¥MAP¥D1606 
¥M0707.map", and—. 

[0051]Similarly, the group of the unit which uses unit U 2 of a level "2" as the parent unit PU will be stored under the 
directory (logic region) under a subdirectory "¥D0401." For example, unit U 1 is one of the child unit CU of unit U 2 , and 
the unit U 2 concerned is a unit which corresponds to a position code "0503" among the units U divided into 64. 
Therefore, the path for unit U-, is expressed as "¥MAP¥D1 606¥D0401¥M0503.map." Similarly the path of each unit of a 
level "1" used as the parent unit PU unit U 2 , It is expressed with "¥MAP¥D1 606¥D0401¥M0000.map", "¥MAP¥D1606 
¥D0401¥M0001.map", — , "¥MAP¥D1 606¥D0401 ¥M0707.map." 

[0052]The group of the unit U which uses unit U 1 as the parent unit PU is stored in the directory [ directly under ] 
(logic region) of the subdirectory expressed as "¥MAP¥D1 606¥D0401¥D0503." Unit U Q belonging to this group is a unit 
in which unit U 1 corresponds to a position code "0201 " among the units U divided into 64. Therefore, the path of unit 
U 0 is expressed as "¥MAP¥D1606¥D0401¥D0503¥M0201 .map." Similarly the path of each unit of a level "0" used as 
the parent unit PU unit U v It is expressed with "¥MAP¥D1 606¥D0401¥D0503¥M0000.map", "¥MAP¥D1 606¥D0401 
¥D0503¥M0001.map", — "¥MAP¥D1 606¥D0401¥D0503¥M0707.map." 

[0053]In the above, the layered structure and file name which are realized by map file CF were explained. Here, the 
above unit U is digital-data-ized and one map file CF is constituted by adding required management information (see 
drawing 7 for details). The unitdata as used in the following explanation means what digital-data-ized the unit U. That 
is, one unitdata is contained in one map file CF. Next, the data structure of map file CF is explained in detail. 
[0054]"Data structure of map file CF" drawing 6 is a figure for explaining the map drawn based on one map file CF. 
Drawing 7 shows the data structure of one map file CF. In drawing 7 , map file CF comprises a unit header and unitdata 
in profile. First, it explains from unitdata. Generally, according to a use, a map comprises a background, a road, a map 
symbol, and a character, as shown in drawing 7 . However, map file CF is used mainly for the display of a up to [ the 
display of the terminal unit 1 ], map matching, or path planning processing. For example, relation of a road should just 
be known in path planning processing, and the necessity for a background is thin. Then, it divides into letter-symbol 
data, road network data, and background data, and one unitdata is data-ized, as shown in drawing 6 . By this, letter- 
symbol data, road network data, and background data can be used independently, respectively. Letter-symbol data 
means the data which consists of character strings (the name of a place, a crossing name, etc.) which should be 
indicated on the map which the unit U covers, and the data which consists of a map symbol which should be indicated 
on the map concerned. Road network data mean the graphic data showing relation of the road itself which should be 
expressed with the map which the unit U covers, and roads. Background data means the graphic data showing the 
background which should be expressed with maps which the unit U covers, such as a drainage system, a mountain 
system, and a building. As an example of a background, there are a river, a lake, a mountain, a green belt, a railroad, a 
building, a pons, and a park. By piling up and displaying the above letter-symbol data, road network data, and 
background data, as shown in drawing 6 , the unitdata can express a background, a road, a map symbol, and a character. 

[0055]Next, the detailed data structure of background data is explained with reference to drawing 7 and drawing 8 . As 
shown in drawing 7 , background data comprises a basic background table and a detailed background table. When 
displaying the background of a map, a river, a railroad, a green belt, etc. are sets about the graphic data used as an 
outline, so that clearly [ a basic background table ] from drawing 8 (a). On the other hand, a detailed background table 
is a set of the graphic data for displaying the background of maps, such as a pons and a building, on details more so 
that clearly from drawing 8 (b). In unitdata, these basic background table and the detailed background table of each 
other are independently recorded so that clearly from drawing 7 . Information which is referred to mutually is not 
recorded on a basic background table and a detailed background table. That is, when drawing the background data 
which constitutes a basic background table, no background data of a detailed background table is referred to. On the 
contrary, when drawing the background data which constitutes a detailed background table, no background data of a 
basic background table is referred to. Thus, a basic background table and a detailed background table have the data 
structure which became independent mutually. Therefore, in displaying a background on a display, as shown in drawing 
8_(a), it becomes possible to display the background expressed only on a basic background table. This enables the user 
of the terminal unit 1 to see a rough map. As shown in drawing 8 (c), the background expressed on a basic background 
table and a detailed background table can also be displayed. In this case, the detailed background acquired from a 
detailed background table will be piled up on the rough background acquired from a basic background table on the basis 
of the predetermined starting point. By this, the user of the terminal unit 1 becomes possible [ seeing a detailed map ]. 
Although it was explained by this embodiment that background data comprised a basic background table and a detailed 
background table, When the 1st memory storage 19 or 2nd memory storage 24 has restriction of a storage capacity, 
the viewpoint of making the 1st database 11 1 or 2nd database 25 into small size to background data may comprise 
only a basic background table. On the contrary, as this embodiment explained, when background data comprises a 
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basic background table and a detailed background table, the center station 2 becomes possible [ providing the terminal 
unit 1 with a detailed map ], and the terminal unit 1 concerned can display a detailed map on a display. 
[0056]The data structure inside an above-mentioned basic background table and a detailed background table is 
mutually the same. Below, below a basic background table and a detailed background table are named a background 
table generically, and are explained more to details about both data structures. As mentioned above, a background 
table is a set of the graphic data used in order to draw the background of a map on a display. With each graphic data, a 
river, a park, a factory, a railroad, etc. are drawn on a display. Suppose that a river, a park, a factory, a railroad, etc. 
used as the element of the background of these maps are hereafter called a "drawing object" generically. Here, 
drawing 9 is a figure showing the concept of a drawing object. A drawing object expresses that of a mass of meaningful 
subject with itself like a park or a factory, and comprises a row of the factor points for drawing a subject with a 
polygonal line as a data structure so that clearly from ****. For example, the unit U of the rectangular area is shown in 
drawing 9 . The two drawing objects DOI and D02 exist in the range which the unit U covers. Drawing object DOI 
comprises the objects 0BJ1 and 02. Object OBJ1 is a field surrounded with the polygonal line created when a picture 
drawn without lifting the brush from the paper is carried out to the turn of factor-points a~> factor-points b-> factor- 
points c-> factor-points d-> factor-points e-> factor-points a. Object OB J2 is a field surrounded with the polygonal 
line drawn when a picture drawn without lifting the brush from the paper is carried out to the turn of the factor-points 
f-> factor-points g-> factor-points h-> factor-points i-> factor points f. Drawing object D02 comprises object OBJ3. 
Object OB J3 is a field surrounded with the polygonal line drawn when a picture drawn without lifting the brush from 
the paper is carried out to the turn of factor-points j-> factor-points k-> factor-points l-> factor-points m-> factor- 
points n-> factor-points j. As mentioned above, the drawing object of this embodiment is expressed by one or more 
objects which can obtain them by the ability to carry out the picture drawn without lifting the brush from the paper of 
two or more factor points so that clearly. 

[0057]Here, drawing 10 is a figure showing the detailed data structure of a background table, i.e., a basic background 
table, or a detailed background table. In drawing 10 , background record count M and the M background records BR1- 
BRM are consisted of by the background table. Here, M is one or more natural numbers. Background record count M is 
information which shows the number of the background records BR1-BRM contained on a background table. 
Background record BR1 comprises a background attribute, the object N [ several ], factor-points severalNI of the 
objects OBJ1-ON - NN, and the object records OR1-ORN. A background attribute is information which shows the 
attribute of the background expressed by each object OBJ contained in background record BR1. More specifically, a 
background attribute is the color code and texture mapping code of each object OBJ which are contained in 
background record BR1. Here, only one color code or a texture-mapping code is described by the background attribute 
as one feature of this embodiment. That is, for example, the color code which shows "blue", and the color code which 
shows "red" are not described by the background attribute together. Only the color code which shows the color code 
which shows "blue", or "red" is described by the background attribute. 

[0058]The object N [ several ] is information which shows the number of the objects OBJ contained in background 
record BR1. Factor-points several N1 shows the number of the factor points which constitute object OBJ1. Factor- 
points several N2 shows the number of the factor points which constitute object OBJ2. Henceforth, the number NN of 
factor points shows the number of the factor points of the object OBJN similarly. Thus, the number of the factor 
points which constitute the N objects O contained there is located in a line with background record BR1. Here, N is 
one or more natural numbers. 

[0059]Object record OR1 is information which shows the coordinates of the factor points which constitute one object 
OBJ1. Since requiring cautions here contains the factor points of plurality [1 / object OBJ], two or more coordinate 
information will be located in a line with object record OR1. That is, the information on a coordinate string is described 
by object record OR1. Here, the coordinate information of the number equivalent to factor-points several N1 is 
described by object record OR1 so that clearly from ****. Object record OR2 is information which shows the 
coordinate string of the factor points which constitute object OBJ2. The coordinate information of the number 
equivalent to factor-points several N2 is described by object record OR2. Henceforth, the object record ORN is 
information which shows the coordinate string of the NN piece factor points which constitute the object OBJN 
similarly. The coordinate information of the number equivalent to the number NN of factor points is described by the 
object record ORN. 

[0060]As mentioned above, the coordinate string of the factor points which constitute the object OBJ is described by 
each object record OR. There is the method of expressing as a mode of expression of a coordinate string by the 
relative coordinate using the difference of the method of expressing by the absolute coordinate within the unit U, and 
the coordinates of a certain factor points and the coordinates of the last factor points. Since absolute coordinates are 
coordinates of each factor points on the basis of the predetermined starting point in the unit U, they need many 
numbers of bits. Therefore, it is preferred as a mode of expression of a coordinate string that a relative coordinate is 
used from a viewpoint of miniaturizing the data size of map file CF. Hereafter, an absolute coordinate and a relative 
coordinate are explained in detail. 

[0061] Drawing 1 1 is a figure for explaining that an absolute coordinate needs many numbers of bits. The graphic data 
which comprise the eight factor points P0-P7 are shown in drawing 1 1 . The absolute coordinates of the factor points 
PO are (X0, Y0) on the basis of the starting point defined beforehand. Henceforth, the absolute coordinates of the 
factor points P1-P7 are X7, Y(7)similarly. [ X1 Y(1)-] Drawing 12 is a figure when each above absolute coordinate 
information of P0-P7 is described to object record OR. Now, 32 bytes is needed in order to describe each absolute 
coordinate information of P0-P7 to object record OR, if the absolute coordinate of the factor points P0-P7 is 
expressed [ direction / (y shaft orientations) / the east longitude direction (x shaft orientations) and / of the north 
latitude / each ], for example by 2 bytes. 

[0062]On the other hand, drawing 13 is a figure when each factor points P0-P7 of the same graphic data as drawing 1 1 
are expressed by a relative coordinate. In drawing 12 , the picture drawn without lifting the brush from the paper of the 
graphic data is carried out in the turn of factor-points PO ->P1 ->P2 ->P3 ->P4 ->P5 ->P6 ->P7. Even if it is relative 
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coordinate expression, the first factor points P0 by which a picture drawn without lifting the brush from the paper is 
carried out are expressed with (X0, Y0) on the basis of the predetermined starting point like absolute coordinate 
expression. However, in absolute coordinate expression, the following factor points P1 are expressed as (XI, YD. 
However, the factor points P1 are expressed with relative coordinate expression (delta X1, delta Y1). Here, deltaXI is 
deltaX1=X1-X0. deltaYI is deltaY1=Y1-Y0. The subsequent factor points P2-P7 are also expressed by the difference 
of the absolute coordinate of each factor points, and the absolute coordinate of the last factor points. Drawing 14 is a 
figure showing a data structure when each relative coordinate information on the above factor points P0-P7 is 
described to object record OR. Since relative coordinate expression is expressed with the difference of the absolute 
coordinate of each factor points, and the absolute coordinate of the last factor points, requiring cautions here is set to 
deltaX1«X1, deltaX2«X2, — deltaX7 «X7. Similarly, it is set to deltaY1«Y1, deltaY2«Y2, — deltaY7 «Y7. 
Therefore, the relative coordinate of the factor points P1-P7 is not expressed by 2 bytes about the east longitude 
direction (x shaft orientations) and each direction of the north latitude (y shaft orientations), but is expressed by 1 
byte, respectively. As a result, 14 bytes is needed in order to describe each relative coordinate information on the 
factor points P1-P7 to object record OR. However, since the first factor points P0 need to be described by the 
absolute coordinate, in order to describe each coordinate information of the factor points P0-P7 to object record OR, 
19 bytes including the information on the number of difference ("7") are needed. 

[0063]As mentioned above, if each factor points P which constitute the object OBJ are expressed using a relative 
coordinate as explained with reference to drawing 1 1 - drawing 14 , as compared with the case where only absolute 
coordinate expression is used, the size of object record OR will become small. However, if each factor points which 
constitute the object OBJ are unconditionally expressed by a relative coordinate, the problem that the case where the 
miniaturization of data size is unrealizable arises can be assumed. This problem is explained with reference to drawing 
15. The object OBJ which comprises the factor points P0, P1, and Pn is shown in drawing 15 . Now, the factor points 
P1 are expressed by (delta XI, delta Y1) by the relative coordinate. The both sides of delta X1 and delta Y1 
presuppose that it can express by 1 byte. Similarly, the factor points Pn are expressed with a relative coordinate in 
(deltaXn and the delta Yn). However, it is assumed that they are a value which cannot be expressed by 1 byte since 
deltaXn and/or deltaYn have the factor points Pn in the position which is separated from the last factor points PI. In 
such a case, as shown in drawing 16 , it will be necessary to create the new factor points P2 and P3 on the straight line 
which connects the factor points P1 and Pn. This can express the relative coordinate of the factor points Pn by (delta 
X4, delta Y4) based on the absolute coordinate of the last factor points P3. Since the factor points P3 are located 
near the factor points Pn compared with the factor points P1, delta X4 and delta Y4 can be expressed by 1 byte. When 
the above factor points P0, PI, P2, P3, and each relative coordinate information on Pn are described to object record 
OR, 13 bytes is needed as shown in drawing 17 . 

[0064]As mentioned above, as explained with reference to drawing 15 - drawing 17 , when the two factor points P are 
separated and located, it will be necessary to compensate the new factor points P. As a result, to object record OR, 
the relative coordinate information on the compensated factor points P must be described. Thus, if it is going to 
express all the factor points P except the first factor points P by a relative coordinate, the number of the factor points 
P will increase superfluously, and the problem that the data size of object record OR becomes large superfluously will 
actualize. Then, it becomes effective to express the factor points P0 and Pn of drawing 15 by an absolute coordinate, 
and to express the factor points P1 by the relative coordinate on the basis of the factor points P0. now, the absolute 
coordinate of the factor points Pn can be expressed by 4 bytes — it is (Xn, Yn) — when it assumes and each 
coordinate information of the factor points P0, P1, and Pn is described to object record OR, it comes to be shown in 
drawing 18 . In drawing 18 , the absolute coordinate information of the factor points P0 and Pn is 4 bytes, respectively, 
and the relative coordinate information on the factor points P1 is 2 bytes. The information on the number of difference 
which shows how many relative coordinates are created on the basis of P0 and Pn which were expressed with the 
absolute coordinate is 2 bytes. If the above sum total is taken, the data size of object record OR will be 12 bytes. This 
data size is smaller than the data size of 13 bytes (refer to drawing 1 7 ) of object record OR at the time of expressing 
only by a relative coordinate. 

[0065]As mentioned above, as explained with reference to drawing 18 , it separates with the factor points in front of 
that, and the located factor points are expressed by an absolute coordinate. Thus, at this embodiment, although a 
certain factor points are expressed mainly by a relative coordinate, other factor points are expressed by an absolute 
coordinate. This enables it to make data size of object record OR smaller. 

[0066]As mentioned above, in this embodiment, relative coordinate expression is applied also to the boundary of an 
object. Here, the boundary of an object carries out a pen rise from the one factor points P which constitute a certain 
object OBJ, and means the portion which carries out a pen down in the one factor points P which constitute other 
objects OBJ. By application of this relative coordinate expression, this embodiment does so the technical effect that 
the data size of a background table can be miniaturized. Below, first, in order to clarify this technical effect, the case 
where relative coordinate expression is not applied to the boundary of an object is explained with reference to drawing 
19 and drawing 20 . Drawing object D03 is shown in drawing 19 . Drawing object B03 comprises the objects OBJ3 and 
OBJ4. Object OBJ3 comprises the six factor points P0-P5. Object OBJ4 comprises the four factor points P6-P9. 
[0067]The picture drawn without lifting the brush from the paper of object OBJ3 of a more than is carried out in the 
turn of factor-points P0->P1 ->P2->P3->P4->P5->P0. Then, a pen rise is performed by the factor points P0, and a 
pen down is performed by the factor points P6. And the picture drawn without lifting the brush from the paper of 
object OBJ4 is carried out in the turn of factor-points P6->P7->P8->P9->P6. When it assumes that a relative 
coordinate is not applied on the boundary of an object at this time, the data structure of the coordinates showing the 
factor points P0-P5 and the factor points P6-P9 comes to be shown in drawing 20 . In drawing 20 , the absolute 
coordinate (X0, Y0) of the factor points P0 which turn into a reference point of object OBJ3 at the beginning is 
described by 4 bytes. Since the factor points P1-P5 will be followed by the time it carries out a pen rise at the time of 
drawing of object OB J3 after carrying out a pen down at the factor points P0, the number of difference (that is, 
number of a relative coordinate) will be five pieces, and is 1 byte of information. Now, the relative coordinate of the 
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factor points P1-P5 is expressed with 2 bytes like the above-mentioned, and are delta X5, delta Y(5). [ delta XI, delta 
Y(1)-] Since a relative coordinate is not applied to the boundary part of an object, after the relative coordinate of the 
factor points P5, the absolute coordinate (XI, Y1) of the factor points P6 used as the reference point of object OBJ4 
is described by 4 bytes. Since the factor points P7-P9 will be followed by the time it carries out a pen rise at the time 
of drawing of object OB J4 after carrying out a pen down at the factor points P6, the number of difference (number of 
a relative coordinate) will be three pieces, and is 1 byte of information. The relative coordinates of the factor points 
P7-P9 are delta X8, delta Y(8), and are expressed with 2 bytes. [ delta X6, delta Y(6)-] Therefore, a relative coordinate 
sequence is expressed by 26 bytes in the objects OBJ3 and OBJ4, without applying a relative coordinate to the 
boundary of both objects. 

[0068]Next, the case where relative coordinate expression is applied to the boundary of an object is explained with 
reference to drawing 21 and drawing 22 . Drawing object D03 which comprises the two objects OBJ3 and OBJ4 is 
shown in drawing 21 like drawing 19 . The picture drawn without lifting the brush from the paper of drawing object D03 
is carried out in the turn of factor-points P0->P1->P2->P3->P4->P5. Then, after the pen rise to the factor points P6 
from the factor points P5 and a pen down are performed, the picture drawn without lifting the brush from the paper of 
drawing object D03 is carried out in the turn of factor-points P6->P7->P8->P9->P6. However, since there is a 
principle of certainly connecting the point which carried out the pen rise with the starting point of the picture drawn 
without lifting the brush from the paper at the time of drawing, the factor points P5 and the factor points PO are 
connected with a line. When it assumes that a relative coordinate is applied on the boundary of an object at the time of 
the above drawing, the data structure of the coordinates showing the factor points P0-P5 and the factor points P6-P9 
comes to be shown in drawing 22 . In drawing 22 , the absolute coordinate (XO, YO) of the factor points PO which turn 
into a reference point of object OBJ3 at the beginning is described by 4 bytes. Since the factor points P1-P9 will be 
followed for the factor points PO to a picture drawn without lifting the brush from the paper by end from a start at the 
time of drawing of drawing object D03, it is 1 byte of data, the number, i.e., number of difference, of a relative 
coordinate, and it shows "nine pieces." Now, the relative coordinate of the factor points P1-P9 is expressed with 2 
bytes like the above-mentioned, and are delta X9, delta Y(9). [ delta XI, delta Y(1)-] Therefore, when applying a 
relative coordinate to the boundary of both objects, a relative coordinate sequence is expressed by 23 bytes in the 
objects OBJ3 and OBJ4. 

[0069]As mentioned above, if a relative coordinate is applied to the boundary of an object as explained with reference 
to drawing 1 9 - drawing 22 , the data size of a background table can be miniaturized as compared with the case where 
it is not applied. 

[0070]In drawing 20 , the boundary of an object understands requiring cautions here by the absolute coordinate 
described by object record OR. However, in drawing 22 , the boundary of an object cannot be found from an absolute 
coordinate. As shown in drawing 21 , the factor points P which specify the boundary of an object and which carry out a 
pen rise, and the factor points P which carry out a pen down may be shown by the relative coordinate, respectively, 
and further, As shown in drawing 18 , when the distance for two points is separated, it is because the factor points P 
may be expressed by an absolute coordinate. However, in drawing 22 , the boundary of an object can be correctly 
specified, if factor-points severalNI shown in drawing 1 0 - the number NN of factor points are referred to. That is, by 
this embodiment, factor-points severalNI - the number NN of factor points mean the number of the factor points 
followed by a picture drawn without lifting the brush from the paper, respectively after carrying out a pen down before 
carrying out a pen rise. Therefore, at the time of actual drawing, the number of coordinates is counted from the head 
of object record OR, counted value is the same as factor-points several N1, and, as for that, the boundary of the first 
object can be pinpointed correctly. Similarly, counted value is the same as the aggregate value of factor-points 
severalNI and N2, and that can pinpoint the boundary of the 2nd object. Henceforth, similarly, counted value is the 
same as the aggregate value of factor-points severalNI - NN, and that can pinpoint the boundary of the Nth object. 
[0071]"The detailed data structure of letter-symbol data", next the letter-symbol data shown in drawing 7 are 
explained. Since letter-symbol data is not a characteristic matter of the invention in this application, it is explained 
briefly. Letter-symbol data means the data which consists of character strings (the name of a place, a road name, a 
crossing name, etc.) which should be indicated on the map which the unit U covers, and the data which consists of a 
map symbol which should be indicated on the map concerned, as mentioned above. Letter-symbol data comprises a 
basic statement character symbol table and a detailed letter-symbol table, as shown in drawing 7 . A basic statement 
character symbol table is a set about the data which expresses a fundamental character string and map symbol among 
the character strings or map symbols which are indicated on the map which the unit U covers. More specifically, the 
character string and map symbols which serve as an outline when displaying the map which the unit U covers, such as 
a river name, a road name, and a map symbol, are recorded on a basic statement character symbol table so that 
clearly from drawing 23 (a). On the other hand, a detailed letter-symbol table is a set about the data showing the 
character string and map symbol which are not recorded on a basic statement character symbol table among the 
character strings or map symbols which are indicated on the map which the unit U covers. More specifically, the 
character string and map symbol for displaying more on details maps which the unit U covers, such as a name of a 
park, a railroad, a pons, and a factory, are recorded on a detailed letter-symbol table so that clearly from drawing 23 
(b). 

[0072]Here, as the terminal unit 1 of this embodiment, the car-navigation system is assumed to have mentioned above. 
It was explained that a river name important for car navigation, a road name, a map symbol, etc. were recorded on a 
basic statement character data table from this situation. However, the terminal unit 1 of other uses can also be 
assumed. Therefore, about what kind of character string and map symbol are recorded on a basic statement character 
symbol table, and what kind of character string and map symbol are recorded on a detailed letter-symbol table, it is 
dependent on the use of the terminal unit 1. So, the limited interpretation of the technical range of the invention in this 
application must not be carried out so that it may say that a river name, a road name, a map symbol, etc. are recorded 
on a basic statement character data table. 

[0073]Now, the above basic statement character symbol table and detailed letter-symbol table of each other are 
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recorded on the separate field in unitdata so that clearly from drawing 7 . No information which is referred to mutually 
is recorded on a basic statement character symbol table and a detailed letter-symbol table. That is, when drawing the 
character string or map symbol which constitutes a basic statement character table, no character strings or map 
symbols of a detailed letter-symbol table are referred to. On the contrary, when drawing the character string and map 
symbol which constitute a detailed letter-symbol table, no character strings and map symbols of a basic statement 
character symbol table are referred to. Thus, a basic statement character symbol table and a detailed letter-symbol 
table have the data structure which became independent mutually. Therefore, in displaying a character string and a 
map symbol on a display, as shown in drawing 23 (a), it becomes possible to display the character string and map 
symbol with which it is expressed only with a basic statement character symbol table. This enables the user of the 
terminal unit 1 to see a rough map. As shown in drawing 23 (c), the character string and map symbol which constitute 
a basic statement character symbol table and each detailed letter-symbol table can also be displayed. In this case, the 
character string and map symbol which are obtained from a detailed letter-symbol table will be laid on top of the rough 
character string and map symbol which are obtained from a basic statement character symbol table on the basis of the 
predetermined starting point. By this, the user of the terminal unit 1 becomes possible [ seeing a detailed map ]. 
Although it was explained by this embodiment that letter-symbol data comprised a basic statement character symbol 
table and a detailed letter-symbol table, When the 1st memory storage 19 or 2nd memory storage 24 has restriction of 
a storage capacity, the viewpoint of making the 1st database 1 1 1 or 2nd database 25 into small size to letter-symbol 
data may comprise only a basic statement character symbol table. On the contrary, as this embodiment explained, 
when it comprises a basic statement character symbol table and a detailed letter-symbol table, letter-symbol data. 
The center station 2 becomes possible [ providing the terminal unit 1 with a detailed map ], and the terminal unit 1 
concerned can display a detailed map now on a display. 

[0074]The data structure inside an above-mentioned basic statement character symbol table and a detailed letter- 
symbol table is mutually the same. Below, below a basic statement character symbol table and a detailed letter-symbol 
table are named a letter-symbol table generically, and are explained more to details about both data structures. 
[0075]As mentioned above, a letter-symbol table is the data aggregate for expressing on a display the character string 
and map symbol on the map which the unit U covers. Here, drawing 24 is a figure showing the detailed data structure 
of a letter-symbol table, i.e., a basic statement character symbol table, or a detailed letter-symbol table. In drawing 24 , 
a letter-symbol table comprises letter-symbol record count P, and P letter-symbol record TSR1 - TSRP(s). Letter- 
symbol record count P is information which shows the number of letter-symbol record TSR1 contained on a letter- 
symbol table - TSRP. Here, P is one or more natural numbers, and is a character string on the map which the unit U 
covers, and a total of a map symbol. Only the character string on the map with which the unit U covers letter-symbol 
record TSR1 - TSRP, or the number of map symbols is created. Letter-symbol record TSR1 comprises a letter- 
symbol attribute, point coordinates, and a letter-symbol code. 

[0076]A letter-symbol attribute is information which shows the attribute of the character string which should be 
expressed by letter-symbol record TSR1, or a map symbol. The information which shows the size of a character string 
or the map symbol concerned and the direction (length/width) with which a character string is located in a line is 
recorded on a letter-symbol attribute. As for a map symbol, requiring cautions here does not almost have expressing 
one subject with two or more signs, and the name of a place expressed with one character also has it further. In this 
case, there is no necessity in particular that the information which shows the direction (length/ width) with which a 
character string is located in a line is recorded on a letter-symbol attribute. Point coordinates are the coordinate 
information for specifying on which position on the unit U the character string or map symbol with which it should be 
expressed by letter-symbol record TSR1 is displayed. Character strings which should be expressed by letter-symbol 
record TSR1 are displayed on the position pinpointed by point coordinates on a display. A letter-symbol code is a code 
number of the character string which should be expressed by letter-symbol record TSR1, and a map symbol. As a code 
number of a character string, the shifted JIS code is typical and the information applicable to the size showing the size 
of the character string recorded on the letter-symbol attribute is recorded in Japan. Here, like Shift JIS, since there is 
no standard relevant to it, a map symbol is created uniquely. As a code number of the created map symbol, the vacant 
code number of Shift JIS is assigned in Japan. The assigned code number is recorded as a letter-symbol code. Since 
other letter-symbol record TSR2 - TSRP have the same data structure as letter-symbol record TSR1, they omit each 
explanation. 

[0077] "The detailed data structure of road network data", next the road network data shown in drawing 7 are 
explained. In the terminal unit 1 as a car-navigation system, road network data are not only used in order to display a 
road on a display, but are used for map matching, path planning processing, or course guidance processing. Therefore, 
road network data mean the graphic data showing the road itself which should be expressed with the map which the 
unit U covers, and the data aggregate showing relation of roads, as mentioned above. Since road network data are used 
for map matching etc., more specifically to the road network data concerned. The data in which the connecting relation 
of the roads the graphic data showing the shape of a road system are not only recorded, but expressed with the map 
of the range which the unit U covers is shown is also recorded. 

[0078]The above road network data comprise the 1st network data and 2nd network data, as shown in drawing 7 . The 
road network data of a major arterial road are recorded on the 1st network data. A major arterial road means what 
fulfills either of the following three conditions, for example. First, the 1st condition is the road (a highway, a national 
highway) which the administrative organ of the higher rank built rather than a local self-governing body and it. The 2nd 
condition is that are the road (the highway, the national highway) and private road which the low-ranking administrative 
organ built rather than the local self-governing body, and the width is a not less than 5.5-m road. The 3rd condition is 
the road connected to the road applicable to the 1st and 2nd conditions of the above. The road network data of a 
minor street are recorded on the 2nd network data. The width is not less than 3.0 m, and a minor street means the 
road (for example, road built around the residence) which does not correspond to a major arterial road. However, the 
definition of the above-mentioned major arterial road and a minor street is a mere example, and may adopt other 
definitions. So, the limited interpretation of the technical range of the invention in this application must not be carried 
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out so that rt may say that the road network data only applicable to the above-mentioned definition are recorded on 
the 1st and 2nd road network data. 

[0079]Next, the relation between the 1st road network data and the 2nd road network data is explained with reference 
to drawing 25 . The 1st road network data are road network data of a major arterial road. Therefore, if the 1st road 
network data are displayed on the display of the terminal unit 1, as shown in drawing 25 (a), the figure showing a major 
arterial road will be displayed. On the other hand, the 2nd road network data are road network data of a minor street. 
Therefore, if the 2nd road network data are displayed on the display of the terminal unit 1, as shown in drawing 25 (b), 
the figure showing a minor street will be displayed. In unitdata, these [ 1st ] and the 2nd road network data are 
mutually recorded independently so that clearly from drawing 7 . Therefore, as shown in drawing 25 (a), it becomes 
possible to display only the major arterial road which constitutes the 1st road network data on the display of the 
terminal unit 1. This enables the user of the terminal unit 1 to see a rough road network. As shown in drawing 25 ( c), 
the major arterial road and minor street which constitute the 1st and 2nd road network data can also be displayed. In 
this case, the road system of the minor street obtained from the 2nd road network data will be piled up on the major 
arterial road network obtained from the 1st road network data on the basis of the predetermined starting point. By this, 
the user of the terminal unit 1 becomes possible [ seeing a detailed road system ]. Although they were explained by 
this embodiment that road network data comprised the 1st and 2nd road network data. When the 1st memory storage 
19 or 2nd memory storage 24 has restriction of a storage capacity, the viewpoint of making the 1st database 1 1 1 or 
2nd database 25 into small size to road network data may comprise only the 1st road network data. On the contrary, 
as this embodiment explained, when road network data comprise the 1st and 2nd road network data. The center 
station 2 becomes possible [ providing the terminal unit 1 with a detailed road system ], and the terminal unit 1 
concerned can display a detailed road system now on a display. 

[0080]The data structure of the above-mentioned 1st and the 2nd road network data is mutually the same. Below, the 
data structure of the 1st and 2nd road network data is explained more at details. As everyone knows, road network 
data are mainly constituted by a node and the link. A node mainly means the data for expressing a pause of a crossing 
or a road. A link is data for expressing the road which connects between two crossings. By using this node and link, the 
shape of the road (a major arterial road or a minor street) which should be expressed on the map which the unit U 
covers, and the connecting relation of roads are displayed on the display of the terminal unit 1. Therefore, as shown in 
drawing 7 , the 1st road network data comprise the 1st node table and 1st link table, and the 2nd road network data 
comprise the 2nd node table and 2nd link table. Below, the data structure of the 1st and 2nd node tables is explained 
first. 

[0081]Here, drawing 26 is a figure for explaining a node and the concept of a link. The road system which exists in the 
range which the one unit U covers is shown in drawing 26 . The road system of drawing 26 comprises the 1 1 nodes N0- 
N10 and the 1 1 links L0-L10. The 1 1 nodes N0-N10 are divided roughly into a non-adjacent node and an adjacent 
node. A non-adjacent node is a node created by the point (it is equivalent to a pause of an above-mentioned road) 
which changes the classification or the attribute of the usual crossing or a road, and means the turning point showing 
the connecting relation of the road within the unit U. By the way, some units U which belong and adjoin the same level 
are one of the units U of drawing 26 (refer to drawing 2 ). Therefore, one road may straddle two or more units U which 
adjoin each other mutually. Below, the thing of the unit U contiguous to the unit U of drawing 26 is called the adjacent 
unit NU for convenience. One of the adjacent units NU is shown to drawing 26 by the dotted line. When the road which 
straddles between the unit U of drawing 26 and the adjacent units NU exists, an adjacent node is a node created on 
the boundary (that is, neighborhood of a rectangular area) of the unit U concerned, and means the point of expressing 
the connecting relation of the road of the unit U concerned and the adjacent unit NU. If the above definition is 
followed, four (refer to O seal), the node N1 of drawing 26 , N2, N5, and N8, will be classified into a non-adjacent node. 
Seven (refer to - seal), the node NO, N3, N4, N6, N7, N9, and N10, are classified into an adjacent node. Whether 
requiring cautions here classifies with whether the node N concerned is classified with an adjacent node and a non- 
adjacent node, when the node N showing a pause of a crossing or a road exists on the boundary of the unit U poses a 
problem. It is one solution to shift the node N showing a pause of a crossing or a road from a boundary in this case, 
and to create a new non-adjacent node. As other solutions, a non-adjacent node may be created on the same 
coordinates as a pause of the crossing on the boundary of the unit U or a road. As mentioned above, on the boundary 
of the unit U, an adjacent node must not be created so that clearly. 

[0082] Drawing 27 is a figure showing the detailed data structure of the 1st node table. Here, although refused 
beforehand, the 1st and 2nd node tables have the same data structure mutually, and are different at the point created 
about a major arterial road and a minor street. Therefore, detailed explanation of the 2nd node table is omitted from a 
viewpoint of the simplification of explanation. Now, in drawing 27 , the 1st node table comprises the number Q of 
adjacent nodes, the number R of non-adjacent nodes, and the node records NR1-NR (Q+R) of an individual (Q+R). The 
number Q of adjacent nodes is information which shows the number of the adjacent node contained in the 1st node 
table. Here, Q is one or more natural numbers, and shows how many an adjacent node exists in the road system on the 
map with which it is expressed by the unit U. The number R of non-adjacent nodes is information which shows the 
number of the non-adjacent node contained in the 1st node table. Here, R is one or more natural numbers, and shows 
how many a non-adjacent node exists in the road system on the map with which it is expressed by the unit U. 
[0083]Only the number of the nodes N with which the node records NR1-NR (Q+R) exist in the road system on the 
map with which it is expressed by the unit U is created. The information relevant to the node N of an individual (Q+R) 
is recorded on the node records NR1-NR (Q+R). Next, arrangement of the node records NR1-NR (Q+R) in this 
embodiment is explained. In the 1st node table, on the first Q node records NR1-NRQ, the information relevant to Q 
adjacent nodes is recorded, and the information relevant to R non-adjacent nodes is recorded on the R next node 
records NR (Q+1)-NRR. In the Q node records NR1-NRQ, the information relevant to the adjacent node (refer to ** of 
drawing 26 ) which exists on the left side of a rectangular area (unit U) is recorded in an order from a head. Next the 
information relevant to the adjacent node (refer to ** of drawing 26 ) which exists on the top chord of a rectangular 
area is recorded. Next, the information relevant to the adjacent node (refer to ** of drawing 26 ) which exists on the 
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right-hand side of a rectangular area is recorded. Finally, the information relevant to the adjacent node (refer to ** of 
drawing 26 ) which exists on the lower side of a rectangular area is recorded. The node record NR of the adjacent node 
on the above-mentioned right-hand side or the left side is put in order so that the latitude of the adjacent node 
concerned may become an ascending order. On the other hand, the node record NR of the adjacent node on the 
above-mentioned right-hand side or the left side is put in order so that the longitude of the adjacent node concerned 
may become an ascending order. 

[0084]The node record NR of a non-adjacent node is put in order so that the latitude of the non-adjacent node 
concerned may become an ascending order at the beginning. The node record NR is arranged in when two or more 
non-adjacent nodes of the same latitude exist at this time so that the longitude of the non-adjacent node concerned 
may become an ascending order. 

[0085]If the above-mentioned arrangement is followed about the nodes N0-N10 of drawing 26 , as shown in drawing 28 , 
the information on the adjacent node N6 will be recorded on node record NR1 of a head. The information on the 
adjacent node NO is recorded on the following node record NR2. The information on the adjacent node N4, N7, N10, N3, 
and N9 is recorded on node record NR3, NR4, NR5, NR6, and NR7. Here, ** in drawing 28 - ** support ** of drawing 
26 ~ **, and show the ranking with which an adjacent node is compared. The information on the non-adjacent node N8 
is recorded on the following node record NR8. The information on the non-adjacent node N5, N2, and N1 is recorded 
on node record NR9, NR10, and NR11. As mentioned above, at this embodiment, the information on the node N 
contained in the unit U is not at random, and is recorded on the node record NR in the turn according to the rule 
mentioned above. Here, in the following explanation, a node record number sets node record NR1 of the beginning to 
"0", and means the number which specifies on what position each node record NR2 or subsequent ones is recorded. If 
the above node record number is applied to the node records NR1-NR11 of drawing 28 , the node record number of the 
node records NR1-NR11 concerned will become "0" - "10." The above arrangement performs processing which 
follows the connecting relation of the road over between the unit U and the adjacent units NU at high speed, or, 
Although the effect that the node between the parents and children of the unit U and matching of a link can be 
performed exactly is induced, these concrete processings and effects are mentioned later. 

[0086]Now, with reference to drawing 27 , the in-house-data structure of node record NR1 is explained in detail again. 
Node record NR1 comprises a node attribute, a node coordinate, and a node initial entry. A node attribute is the 
information for expressing the attribute of the node recorded on node record NR1. There are information which shows 
whether traffic at a crossing is regulated by the node recorded as an example of a node attribute, information which 
shows whether a name is in the crossing expressed by the node concerned, and information, including whether a signal 
exists in the crossing expressed by the node concerned. In recording the information about the existence of traffic 
restriction or a crossing name on a node attribute, in this embodiment, tables which are not explained, such as a 
crossing regulation table and a crossing name table, are created separately, and it records applicable information. 
[0087]A node coordinate is the information for expressing the coordinates of the longitude direction of a node and the 
coordinates of the latitude direction which are recorded on node record NR1. As the coordinates of the longitude 
direction of a node, and coordinates of the latitude direction. Although longitude latitude coordinates may be recorded 
absolutely, it is common to express with the coordinates which normalized the longitude width and latitude width of the 
range which the unit U concerned covers with the value of about 2 bytes by making the lower left corner of the unit U 
(rectangular area) containing the node recorded into a reference point. For example, as shown in drawing 29 , the 
coordinates of lower left corner Na of the unit U are expressed as (0000 h-OOOOh) (h expresses the value of a 
hexadecimal number), and the longitude direction and the latitude direction normalize the coordinate system of the unit 
U concerned at 8000 h. In this case, the coordinates of the upper left corner Nb of a unit are expressed as (0000 h- 
8000h). The coordinates of the lower right corner Nc of a unit are expressed as (8000 h-OOOOh). The coordinates of 
the upper right corner Nd of a unit are expressed by (8000 h-8000h). A node initial entry is information showing the 
connecting relation of the node N recorded on node record NR1, and the link L recorded on link record LR mentioned 
later. The details of a node initial entry are mentioned later. About the in-house-data structure of other node records 
NR2-NR (Q+R), since it is the same as that of node record NR1, explanation is omitted. However, the information on 
the mutually different node N is recorded on other node records NR2-NR (Q+R). 

[0088]Next, the data structure of the 1st link table of drawing 7 is explained. Here, although refused beforehand, the 
1st and 2nd link tables have the same data structure, and are different at the point created about a major arterial road 
and a minor street. Therefore, henceforth, detailed explanation of the 2nd link table is omitted. Drawing 30 is a figure 
showing the detailed data structure of the 1st link table. In drawing 30 , the 1st link table comprises the road S 
[ several ] and the M road records RR1-RRM. The road S [ several ] is information which shows the number of the 
road included in the road system expressed by the 1st node table. Here, S is one or more natural numbers, and shows 
how many roads exist in the road system on the map with which it is expressed by the unit U. One certain road 
attribute is assigned to road record RR1, and the information about the link L with the same road attribute concerned 
and the node N is recorded on it. Other one road attribute is assigned to road record RR2, and the information about 
the link L with the same road attribute concerned and the node N is recorded on it. Henceforth, similarly, one road 
attribute which is not assigned is assigned to other road records RR1-RR (S-1), and the information about the link L 
with the same road attribute concerned and the node N is recorded on road record RRS. As mentioned above, a 
mutually different road attribute is assigned to the road records RR1-RRS so that clearly. Here, a road attribute is the 
information for classifying for every classification of a road. Typically, a road is classified according to classification, 
such as a highway, a national highway, a prefectural road, a municipal road, and a private road, and is further classified 
more into details according to the name of each road. One-way traffic regulation of a road, etc. may be adopted as a 
road attribute if needed. 

[0089]Road record RR1 comprises a road attribute, link several T1, a head node record number, and the T1 piece link 
records LR1-LRT1. The information which shows a road class, one-way traffic regulation of roads (a highway, a 
national highway, a prefectural road, etc.), etc. is recorded on a road attribute. Link several T1 is information which 
shows the number of the link L recorded on road record RR1. Here, T1 is one or more natural numbers, and is 
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* information which shows how many links L applicable to the information on a road attribute exist in the road system on 

the map with which it is expressed by the unit U. A head node record number means the node record number for 
specifying the predetermined node record NR. This node record number is a number which specifies on what position 
each node record NR2 or subsequent ones is recorded by setting node record NR1 of the beginning to "0", as 
mentioned above with reference to drawing 28 etc. The predetermined node record NR means what the node N located 
in the head of the road system expressed by road record RR1 was recorded on. In the road system on the map with 
which it is expressed by the unit U, the information about certain one of the links L classified according to a road 
attribute is recorded on link record LR1. Therefore, link record LR1 comprises a link attribute and link connection 
information. A link attribute is information which shows the attribute of the link L with which it is expressed by link 
record LR1. As a classic example of a link attribute, there is link classification, such as whether it is a main line link or 
to be a service-road link, or a lane number. Link connection information is information on the link L with which it is 
expressed by node [ which was connected to the link L with which it is expressed by link record LR1 ] N, or link record 
LR1, and the link L connected via the node N. The information about one of the others of the links L classified 
according to a road attribute is recorded on link record LR2. The information about the one link L which is not 
recorded on other link record LR (T1-1) among the links L classified according to a road attribute is recorded on link 
record LRT1 similarly hereafter. Here, the link records LR2-LRT comprise a link attribute and link connection 
information like link record LR1. As mentioned above, the information about the mutually different link L is recorded on 
the link records LR1-LRT1 so that clearly. 

[0090]Now, next, the example of the information indicated to the 1st link table is concretely explained about the case 
of the road system of drawing 26 . As mentioned above, the road system of drawing 26 comprises the 1 1 nodes N0-N10 
and the 11 links L0-L10. In order to explain more concretely, it is assumed that the links L0-L2 constitute one road 
(for example, national highway) by being connected in order of L0 ->L1 ->L2 by making the node NO into a head. Under 
this assumption, the links L0-L2 have the same road attribute (national highway) mutually. It is assumed that the links 
L3-L5 constitute one road (for example, prefectural road) by being connected in order of L3 ->L4 ->L5 by making the 
node N4 into a head. Under this assumption, the links L3-L5 have the same road attribute (prefectural road) mutually. 
It is assumed that link L6 - L8 constitute one road (width is a not less than 5.5-m private road) by being connected in 
order of L6->L7 ->L8 by making the node N7 into a head. Under this assumption, link L6 - L8 have the same road 
attribute (private road) mutually. It is assumed that the links L9 and L10 constitute one road (for example, municipal 
road) by being connected in order of L9 ->L10 by making the node N5 into a head. Under this assumption, the links L9 
and L10 have the same road attribute (municipal road) mutually. 

[0091]Under the above assumption, since a road is four, a national highway, a prefectural road, a private road, and a 
municipal road, "4" is recorded as the road S [ several ] of the 1st link table. Since there are four kinds, a national 
highway, a prefectural road, a private road, and a municipal road, as a road attribute, the four road records RR1-RR4 
are recorded on the 1st link table. First, road record RR1 is explained. The information which expresses a "national 
highway" as a road attribute is recorded. As link severalTI, since a national highway comprises the links L0-L2, the 
information which shows "3" is recorded. The head of the road expressed with the links L0-L2 is expressed by the 
node NO. The record number of the node NO is "1" (refer to drawing 28 ). Therefore, "1 " is recorded as a number of 
leading node N. Next, in link record LR1 1 (record of the link L0), explanation is omitted about a link attribute. 
[0092]Now, the link connection information recorded on each link record LR and the node initial entry shown in drawing 
27 are explained here. Simultaneously, the processing which follows the connecting relation of the node N and the link 
L is also explained. For example, as shown in drawing 26 , the node N2 has connected with the link LI, L2, L6, and 4 of 
L7. Thus, the link L1 of four, L2, L6, and L7 are connected focusing on each node N2. The information relevant to the 
node N2 is recorded on node record NR10 (refer to drawing 27) . The link L1, L2, L6, and the information relevant to L7 
are recorded on link record LR12, LR13, LR31, and LR32 (refer to drawing 31 ). The information for following the link L1 
connected to the node N2, L2, L6, and L7 is recorded on the link connection information (refer to drawing 31 ) on node 
initial entry [ of node record NR10 ] (refer to drawing 27 ), and each link record LR12, LR13, LR31, and LR32. First, the 
information for referring to link record LR12 on which the first link L (it is temporarily considered as the link L1 now) 
connected to the node N2 was recorded as a node initial entry is recorded on node record NR10. As a node initial 
entry, the offset address from the head of a link table to link record LR12 may be recorded, and, more specifically, the 
link record number of link record LR12 may be recorded. Here, a link record number sets link record LR1 1 of the 
beginning to "0" in a link table, and means the number which specifies on what position link record LR12 or subsequent 
ones is recorded. If the above link record number is applied to link record LR of drawing 31 , the link record number of 
the link records LR11-LR13 will become "0" - "3." The link record number of the link records LR21-LR23 becomes 
"4" - "6." The link record number of the link records LR31-LR33 becomes "7" - "9." The link record number of the 
link records LR41 and LR42 is set to "10" and "11." 

[0093]When following connection of the road system in the same unit U to a node initial entry, it restricts requiring 
cautions here to it, and an offset address and a link record number are recorded. Similarly, when following connection 
of the road system in the same unit U to link connection information, it restricts to it, and an offset address and a 
node record number are referred to. Although explained with reference to drawing 37 and drawing 38 in detail, when 
following connection of a road system which straddles the boundary of a certain unit U and the adjacent unit NU, an 
offset address and a link record are not referred to. 

[0094]In the example of drawing 32 , to the node initial entry of node record NR10. From concerned node record NR10, 
the offset address to concerned link record LR12 or the link record number of link record LR12 concerned is recorded 
so that link record LR12 of a link table can be referred to. Since link record LR32 is referred to from link record LR12, 
in the example of drawing 32 t o the link connection information on link record LR12. The offset address of link record 
LR32 concerned or the link record number of link record LR32 concerned is recorded so that other link L6 linked to 
the link L1 can be referred to. The node initial entry of this node record NR10 and the link connection information on 
link record LR12 show having connected the link L1 with link L6 with the node N2 as the starting point 
[0095]Requiring cautions here records the flag which a link record number, and the not only an offset address but link 
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connection information concerned come out to other links L as link connection information on link record LR12, and 
shows a certain thing. Link connection information for requiring cautions furthermore to refer to the link L recorded 
within the same road record RR is not recorded on each link record LR. It is because they can be followed depending 
on how for link record LR to be located in a line even if link L belonging to the same road record RR does not refer to 
link connection information. That is, since link record LR1 1 and link record LR12 are put in order and recorded on a 
continuous address area in road record RR1, it can be judged that the link L1 and the link L2 are connected mutually. 
Similarly, in road record RR3, it can be judged that link L6 and the link L7 have connected them mutually since the link 
records LR31 and LR32 are put in order and recorded on a consecutive-addresses field. 

[0096]Now, link L6 recorded on link record LR31 referred to after link record LR12 is not connected with the link L 
classified in addition to road record RR1. Therefore, the information that node record NR10 on which the node N2 
located at the link LI, L2, L6, and the center of L7 was recorded as link connection information on link record LR32 
can be referred to is recorded. Also as link connection information on link record LR32, the offset address of node 
record NR10 or the node record number of node record NR10 concerned is used. Not only as for the node record 
number or offset address of node record NR10 but the flag which shows that the link connection information 
concerned is set up to the node table NR, requiring cautions here is recorded as link connection information on link 
record LR32. 

[0097]As mentioned above, record only the node initial entry to the link L which connects with each node record NR 
first, and to each link record LR. Connection of the link L on the basis of each node N can be followed by recording the 
link connection information on the link L in other road records RR linked to the link L recorded there, or the link 
connection information on the node record NR in which the node N used as a starting point is recorded. 
[0098]"Data structure which is a unit header" Now, with reference to drawing 7 , the data structure of a unit header is 
explained in detail again. The management information of the unitdata of map file CF is recorded on a unit header. A 
unit header comprises data size of eight kinds of tables which constitute unit ID, a version code, and unitdata at least. 
Unit ID is an identification number which can specify the unit U expressed by the map file CF concerned as a meaning. 
Unit ID is a number which can specify the child-parent relationship and adjacency of the level L and the unit U of the 
unit U, and, more specifically, its thing convertible into the pathname of map file CF and mutual is desirable. For 
example, it is supposed that unit ID is expressed in 32 bits (4 bytes) code, Make 2 bits into a reserve bit from MSB, 
and in order the unit level L 2 bits, The dividing position Y3 of 5 bits and the latitude direction of a level "3" for the 
dividing position X3 of the longitude direction of a level "3" 5 bits, The dividing position Y2 of a triplet and the latitude 
direction of a level "2" for the dividing position X2 of the longitude direction of a level "2" A triplet, The dividing 
position YO of a triplet and the latitude direction of a level "0" is expressed [ the dividing position X1 of the longitude 
direction of a level "1" / the dividing position Y1 of a triplet and the latitude direction of a level "1" ] with a triplet for 
the dividing position X0 of a triplet and the longitude direction of a level "0." Here, the dividing position X3 of the 
longitude direction of a level "3" is a number which shows in what position (the starting point of reckoning is zero 
longitude) it counts in the east longitude direction and is located, when the unit U belongs to a level "3." The dividing 
position Y3 of the latitude direction of a level "3" is a number which shows in what position (the starting point of 
reckoning is north latitude 0 times) it counts in the direction of the north latitude, and is located, when the unit U 
belongs to a level "3." The dividing position X2 of the longitude direction of a level "2" is a number which shows in 
what position (the starting point of reckoning is at the lower left of the unit U of a level "3") it counts in the east 
longitude direction and is located, when the unit U belongs to a level "2." The dividing position Y2 of the latitude 
direction of a level "2" is a number which shows in what position (the starting point of reckoning is at the lower left of 
the unit U of a level "3") it counts in the direction of the north latitude, and is located, when the unit U belongs to a 
level "2." The dividing position X1 of the longitude direction of a level "1" is a number which shows in what position 
(the starting point of reckoning is at the lower left of the unit U of a level "2") it counts in the east longitude direction 
and is located, when the unit U belongs to a level "1." The dividing position Y1 of the latitude direction of a level "1" is 
a number which shows in what position (the starting point of reckoning is at the lower left of the unit U of a level "2") 
it counts in the direction of the north latitude, and is located, when the unit U belongs to a level "1." The dividing 
position X0 of the longitude direction of a level "0" is a number which shows in what position (the starting point of 
reckoning is at the lower left of the unit U of a level "1") it counts in the east longitude direction and is located, when 
the unit U belongs to a level "0." The dividing position YO of the latitude direction of a level "0" is a number which 
shows in what position (the starting point of reckoning is at the lower left of the unit U of a level "1 ") it counts in the 
direction of the north latitude, and is located, when the unit U belongs to a level "0." 

[0099]For example, since the pathname of unit U Q of the level "0" shown in drawing 4 is "¥MAP¥D1 606¥D0401¥D0503 

¥M0201.map", it is set to the above-mentioned L= 0, X3=16, Y3=6, X2=4, Y2=1, X1=5, Y1=3, X0=2, and Y0=1. In this 
case, unit ID of unit Uq is set to 135928529 (decimal number notation). As mentioned above, unit ID can be specified 

as a meaning from the pathname of map file CF, and a pathname can be conversely specified as a meaning from unit ID 
so that clearly. 

[0100]A version code is an identification code for expressing the version of map file CF (unit U), For example, it shall 
express with a total of 4 bytes of code which described the code with which 2 bytes and the contents version of the 
unit concerned are expressed for the code showing the format version of the unit concerned by 2 bytes etc. When map 
file CF of a certain unit ID downloads this version code from the center station 2 to the terminal unit 1, it is used for 
judgment whether it replaces with map file CF of same unit ID already stored in the 1st memory storage 19 of the 
terminal unit 1 etc. The detailed processing in this case is mentioned later. 

[0101]The data size of each table which constitutes map file CF is recorded on the data size of each table, and each is 
expressed with 2 bytes. By adding the data size of each table in order, the offset address from the head of map file CF 
where each table is stored becomes computable. As data size of each table, the data size of a basic background table, 
The data size of a detailed background table, the data size of a basic statement character symbol table, The data size 
of a detailed letter-symbol table, the data size of the 1st node table, the data size of the 1st link table, the data size of 
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the 2nd node table, and the data size of the 2nd link table are located in a line. It is as having mentioned above about 
the contents of each table. 

[0102]In the above, the detailed data structure of map file CF was explained. Next, operation of the terminal unit 1 at 
the time of reading map file CF from the 1st database 1 1 1 is explained with reference to drawings. 
As explained with reference to "reading processing" drawing 1 , the terminal unit 1 of this embodiment is a car- 
navigation system typically. As everyone knows, processing of map matching, path planning, or course guidance is 
performed. Below, the processing which reads map file CF in relation to path planning processing among these 
processings, the processing which follows connection of the road over a certain unit U and adjacent unit NU, and the 
processing which performs matching with the node N between hierarchies and the link L are explained in detail. Below, 
in particular since it is not a point of the invention in this application, the processing itself which asks for the shortest 
route between an origin and the destination is not explained. 

[01033 Drawing 33 is a figure showing the concept of path planning processing. As shown in drawing 33 , in the 
processing which asks for a shortest route, search can extend from the both directions by the side of origin SP and 
destination DP. In path planning processing, map file CF of the multiple layers from a low order hierarchy to a high 
order hierarchy is used. At this time, a shortest route is searched around origin SP and destination DP using map file 
CF of the low order hierarchy showing a detailed road system. Map file CF of the high order hierarchy who expresses a 
coarse road system except origin SP and the destination DP circumference on the other hand is used. In the path 
planning processing shown in the above drawing 33 , the technique of the search according to what is called 
bidirectional hierarchy is used. When asking for the shortest route from origin SP to destination DP using map file CF, 
a well-known Dijkstra method etc. are used. It is not a point of the invention in this application, and since it is well- 
known art, a Dijkstra method is not explained any more. 

[0104]Hereafter, with reference to the flow chart of drawing 34 , the procedure of the search according to bidirectional 
hierarchy performed with the terminal unit 1 is explained in detail. First, in the search according to bidirectional 
hierarchy, setting out of origin SP of the terminal unit 1 and destination DP is performed (Step S101, S102). In Steps 
S101 and S102, according to the menu displayed on the display of the output unit 1 10, origin SP and destination DP 
are set up, when the user of the terminal unit 1 operates the input device 11. Here, in the latest car-navigation 
system, origin SP and destination DP are generally set up using an address, a telephone number, the name of a place, 
or an institution name. The information which specifies origin SP and destination DP which were set up is transmitted 
to the data processing part 13 from the input device 11. 

[0105]After Step S102 is completed, the data processing part 13 collaborates with read-out / writing control part 18, 
and reads map file CF required for path planning processing into main memory (not shown) from the 1st memory 
storage 19 one by one (Step S103). As mentioned above, every place figure file CF stored in the 1st memory storage 
19 is digital-data-ized by making into a unit the unit U which divided the map into the rectangular area, as shown in 
drawing 2 etc. Every place figure file CF is managed by a file system. A file system creates a directory so that the logic 
region of the 1st memory storage 19 may take a tree structure. The logic region where every place figure file CF is 
stored by this is uniquely pinpointed with the path with which it is expressed by the route, the file name, and the 
subdirectory name that intervenes among them. The tree structure and file name of this embodiment specify the child- 
parent relationship and adjacency of unit U, as mentioned above. The data processing part 13, and the read- 
out/writing control part 18 which constitutes a file system, In the first step S103, in order to read map file CF showing 
the origin SP circumference transmitted from the input device 1 1 from the 1st memory storage 19, it must ask for the 
pathname of the map file CF concerned. 

[0106]Here, drawing 35 is a flow chart which shows the detailed procedure of Step S103 of drawing 34 . If processing of 
drawing 35 is explained briefly, it will ask for the pathname of the map file CF concerned from the coordinate 
information of the point used as the level (hierarchy) of map file CF and representative point which the data processing 
part 13 should read. And read-out / writing control part 18 reads map file CF from the 1st memory storage 19 based 
on the pathname called for by the data processing part 13. The procedure at the time of reading hereafter map file CF 
("¥M0201.map") showing unit U Q of the level "0" shown in drawing 4 and drawing 5 w ith reference to the flow chart of 
drawing 35 is explained. 

[0107]Here, a representative point means one point included in the range which map file CF which should be read 
covers. In the following explanation, longitude coordinates LONq and latitude coordinates Local Area Transport^ are 
taken as the coordinates which show the position of the coordinates which show the position of the longitude direction 
of the representative point of unit U n , and the latitude direction. According to this embodiment, longitude coordinates 
LONq and latitude coordinates Local Area TransportQ may be 55 minutes and 37 seconds east longitude 132 degrees 
39 minutes and 20 seconds, and north latitude 32 degrees. 

[0108]Some parameters are needed for processing of Step S103. Longitude width W3 as used in the following 
explanation means the length of the neighborhood which meets in the longitude direction of the rectangular area which 
each unit U belonging to a level "3" covers. The latitude width H3 means the length of the neighborhood which meets 
in the latitude direction of the rectangular area which each unit U belonging to a level "3" covers. As drawing 2 and 
drawing 3 explained in the case of this embodiment, when the rectangular area of a level "3" is about 640 km around, 
longitude width W3 and the latitude width H3 are 28800 seconds (8 times) and 19200 seconds (5 times 20 minutes). 
The longitude width W2 means the length of the neighborhood which meets in the longitude direction of the rectangular 
area which each unit U belonging to a level "2" covers. The latitude width H2 means the length of the neighborhood 
which meets in the latitude direction of the rectangular area which each unit U belonging to a level "2" covers. When 
the rectangular area of a level "2" is about 80 km around, the longitude width W2 and the latitude width H2 are 3600 
seconds (1 time) and 2400 seconds (40 minutes). The longitude width W1 means the length of the neighborhood which 
meets in the longitude direction of the rectangular area which each unit U belonging to a level "1" covers. The latitude 
width H1 means the length of the neighborhood which meets in the latitude direction of the rectangular area which 
each unit U belonging to a level "1" covers. When the rectangular area of a level "1" is every about 10 km, the 
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longitude width W1 and the latitude width HI are 450 seconds (7 minutes and 30 seconds) and 300 seconds (5 
minutes). The longitude width WO means the length of the neighborhood which meets in the longitude direction of the 
rectangular area which each unit U belonging to a level "0" covers. The latitude width HO means the length of the 
neighborhood which meets in the latitude direction of the rectangular area which each unit U belonging to a level "0" 
covers. When the rectangular area of a level "0" is every about 1.2 km, the longitude width W0 and the latitude width 
HO are 56.25 seconds and 37.5 seconds. 

[0109]Now, the data processing part 13 specifies longitude coordinates LONq and latitude Local Area TransportQ of a 

representative point first (Step S201), The level L of map file CF (it is L= 0 when reading map file CF of unit Uq) which 

should be read is specified (Step S202). Since it is the processing generally performed in the search according to 
bidirectional hierarchy, Steps S201 and S202 are not explained in detail here. 

[0110]Next, it progresses to Step S203 and the data processing part 13 computes quotient DLON3 when division of 
quotient DLON3 when division of the longitude coordinates LONq of a representative point is done by longitude width 

W3 of a level "3", and the latitude Local Area TransportQ of the representative point concerned is done by longitude 

width W3 of a level "3." Now, for longitude width W3= 28800 seconds (8 times), for latitude width H3= 19200 seconds 
(5 times 20 minutes), 39-minute and 20 seconds, and longitude coordinates LON Q = east longitude 132-degree latitude 

coordinates Local Area Transport n = north latitude 32 degrees, since it is 55 minutes and 37 seconds, it is set to 

quotient DLON3=16 and quotient DLAT3=6. The data processing part 13 arranges in order quotient DLON3 and 
quotient DLAT3 which were computed, and creates four digits. Four digits created this time are "1606." Here, when 
quotient DLON3 and/or quotient DLAT3 will be a single figure, "0" is attached to the double figures from the bottom. 
[01 1 1]The data processing part 13 adds "M" which defines the identifier "¥" of a directory, and the initial of a file 
name to the head of four created digits, and adds the extension ".map" of a file name to it further at the end. By this, 
the data processing part 13 draws the file name (in the case of this "¥M 1606. map") of map file CF (thing of unit Uq) 

which should be read from longitude coordinates LONq of a representative point, and latitude coordinates Local Area 

TransportQ. The data processing part 13 adds "D" which defines the identifier "¥" of a directory, and the initial of a 

subdirectory name as the head of four created digits. By this, the data processing part 13 derives the subdirectory 
name in which map file CF which should be read was stored from longitude coordinates LONq of a representative point, 

and latitude coordinates Local Area Transport 0 (Step S203). (when it is this time "¥D1606") 

[0112]Next, the data processing part 13 judges whether the level L specified at Step S202 is "3" (Step S204). When 
the level L is "3", it progresses to Step S205, and the data processing part 13 adds the file name ("¥M1 606. map") 
drawn at Step S203 after a route ("¥MAP"), and derives a pathname. Therefore, a pathname serves as 
"¥MAP¥M1 606. map." The data processing part 13 outputs the drawn pathname to read-out / writing control part 18 
(Step S205). Read-out / writing control part 18 reads map file CF from the 1st database 1 1 1 in the 1st memory 
storage 19 according to the inputted pathname ("¥MAP¥M1 606. map"). Read-out / writing control part 18 transmits 
read map file CF to the main memory (not shown) in the data processing part 13. Thus, the data processing part 13 
reads map file CF into main memory from the 1st memory storage 19 (Step S206). 

[01 13]By the way, since the level specified at Step S202 is "0" as mentioned above, in Step S204, the level L judges 
that it is not "3" and follows the data processing part 13 to Step S207. The data processing part 13 computes 
quotient DLON2 when [ concerned ] division of RLON3 is done not much by the longitude width W2 of a level "2", 
after [ quotient DLON3 drawn at Step S203 ] computing RLON3 not much. The data processing part 13 computes 
quotient DLAT2 when [ concerned ] division of RLAT3 is done not much by the latitude width H2 of a level "2", after 
[ quotient DLAT3 drawn at Step S203 ] computing RLAT3 not much. When the numerical value mentioned above is 
used now, quotient DLON2 and quotient DLAT2 are set to DLON2=4 and DLAT2=1. The data processing part 13 
arranges in order quotient DLON2 and quotient DLAT2 which were computed, and creates four digits. Four digits 
created this time are "0401." Here, "0" is attached to the double figures when quotient DLON2 and/or quotient 
DLAT2 will be a single figure. 

[01 14]The data processing part 13 adds "M" which defines the identifier "¥" of a directory, and the initial of a file 
name to the head of four created digits, and adds the extension ".map" of a file name to it further at the end. By this, 
the data processing part 13 draws the file name (in the case of this "¥M0401.map") of map file CF which should be 
read from longitude coordinates LONq of a representative point, and latitude coordinates Local Area TransportQ. The 

data processing part 13 adds "D" which defines the identifier "¥" of a directory, and the initial of a subdirectory name 
as the head of four created digits. The data processing part 13 by this from longitude coordinates LONq of a 

representative point, and latitude coordinates Local Area TransportQ. The subdirectory name ("¥D0401] when it is this 

time) in which map file CF (thing of unit Uq) which should be read was stored is derived (Step S207). 

[01 15]Next, the data processing part 13 judges whether the level L specified at Step S202 is "2" (Step S208). When 
the level L is "2", the data processing part 13, It progresses to Step S205, the file name ("¥M0401.map") drawn at the 
subdirectory name ("¥D1606") drawn at Step S203 and Step S207 is added after a route ("¥MAP"), and a pathname is 
derived. Therefore, a pathname serves as "¥MAP¥D1 606¥M0401.map." The data processing part 13 outputs the drawn 
pathname to read-out / writing control part 18 (Step S209). Read-out / writing control part 18 reads map file CF from 
the 1st database 111 in the 1st memory storage 19 according to the inputted pathname ("¥MAP¥D1606¥M0401.map"). 
Read-out / writing control part 18 transmits read map file CF to the main memory (not shown) in the data processing 
part 13. Thus, the data processing part 13 reads map file CF into main memory from the 1st memory storage 19 (Step 
S206). 

[01 16]Since the level specified at Step S202 is "0" as mentioned above, in Step S208, the level L judges that it is not 
"2" and follows the data processing part 13 to Step S2010. The data processing part 13 computes quotient DLON1 
when [ concerned ] division of RLON2 is done not much by the longitude width W1 of a level "1", after [ quotient 
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DLON2 drawn at Step S207 ] computing RLON2 not much. The data processing part 13 computes quotient DLAT1 
when [ concerned ] division of RLAT2 is done not much by the latitude width H1 of a level "1", after [ quotient DLAT2 
drawn at Step S207 ] computing RLAT2 not much. When the numerical value mentioned above is used now, quotient 
DLON1 and quotient DLAT1 are set to DLON1=5 and DLAT1=3. The data processing part 13 arranges in order 
quotient DLON1 and quotient DLAT1 which were computed, and creates four digits. Four digits created this time are 
"0503." Here, "0" is attached to the double figures when quotient DLON1 and/or quotient DLAT1 will be a single 
figure. 

[01 17]The data processing part 13 adds "M" which defines the identifier "¥" of a directory, and the initial of a file 
name to the head of four created digits, and adds the extension ".map" of a file name to it further at the end. By this, 
the data processing part 13 draws the file name ("¥M0503.map") of map file CF which should be read from longitude 
coordinates LONq of a representative point, and latitude coordinates Local Area TransportQ. The data processing part 
13 adds "D" which defines the identifier "¥" of a directory, and the initial of a subdirectory name as the head of four 
created digits. The data processing part 13 by this from longitude coordinates LONq of a representative point, and 
latitude coordinates Local Area Transport^. The subdirectory name ("¥D0503] when it is this time) in which map file 
CF (thing of unit U n ) which should be read was stored is derived (Step S2010). 

[0118]Next, the data processing part 13 judges whether the level L specified at Step S202 is "1" (Step S201 1). When 
the level L is "1", the data processing part 13, The subdirectory name which he followed to Step S2012 and was drawn 
at Step S203 after the route ("¥MAP") ("¥D1606"), The file name (¥M0503.map) drawn at the subdirectory name 
("¥D401") drawn at Step S207 and Step S2010 is added, and a pathname is derived. Therefore, a pathname serves as 
"¥MAP¥D1606¥D0401¥M0503.map." The data processing part 13 outputs the drawn pathname to read-out / writing 
control part 18 (Step S2012). Read-out / writing control part 18 reads map file CF from the 1st database 1 1 1 in the 
1st memory storage 19 according to the inputted pathname ("¥MAP¥D1606¥D0401¥M0503.map"). Read-out / writing 
control part 18 transmits read map file CF to the main memory (not shown) in the data processing part 13. Thus, the 
data processing part 13 reads map file CF into main memory from the 1st memory storage 19 (Step S206). 
[0119]As mentioned above, since the level L specified at Step S202 is "0", the data processing part 13 judges that the 
level L is not "1" in Step S201 1, and it follows it to Step S2010. The data processing part 13 computes quotient 
DLON0 when [ concerned ] division of RLON1 is done not much by the longitude width W0 of a level "0", after 
[ quotient DLON1 drawn at Step S2010 ] computing RLON1 not much. The data processing part 13 computes quotient 
DLAT0 when [ concerned ] division of RLAT1 is done not much by the latitude width HO of a level "0", after [ quotient 
DLAT1 drawn at Step S2010 ] computing RLAT1 not much. When the numerical value mentioned above is used now, 
quotient DLON0 and quotient DLAT0 are set to DLON0=2 and DLAT0=1. The data processing part 13 arranges in 
order quotient DLON0 and quotient DLAT0 which were computed, and creates four digits. Four digits created this time 
are "0201." Here, "0" is attached to the double figures when quotient DLON0 and/or quotient DLAT0 will be a single 
figure. The data processing part 13 adds "M" which defines the identifier "¥" of a directory, and the initial of a file 
name to the head of four created digits, and adds the extension ".map" of a file name to it further at the end. By this, 
the data processing part 13 draws the file name (in the case of this "¥M0201.map") of map file CF which should be 
read from longitude coordinates LONq of a representative point, and latitude coordinates Local Area Transport^ (Step 

S2013). Here, in Step S2013, since the level L can judge it as "0" of a least significant layer automatically, the data 
processing part 13 does not derive a subdirectory name. 

[0120]Next, follow the data processing part 13 to Step S2014, and after a route ("¥MAP"), The file name (in the case 
of this "¥M0201.map") drawn at the arrangement ("¥D1 606¥D401¥D0503) and Step S2013 of the subdirectory name 
which were drawn by Step S203, S207, and S2010 is added, and a pathname is derived. Therefore, a pathname serves 
as "¥MAP¥D1606¥D0401¥D0503¥M0201.map." The data processing part 13 outputs the drawn pathname to read-out / 
writing control part 18 (Step S2014). Read-out / writing control part 18 reads map file CF from the 1st database 1 1 1 
in the 1st memory storage 19 according to the inputted pathname ("¥MAP¥D1 606¥D0401¥M0503.map"). Read-out / 
writing control part 18 transmits read map file CF to the main memory (not shown) in the data processing part 13. 
Thus, the data processing part 13 reads desired map file CF (it is a displayable data about the map showing unit U Q ) 
into main memory from the 1st memory storage 19 (Step S206). 

[0121]The data processing part 13 escapes from the flow chart of drawing 35 after the above step S206, and he 
follows it to Step S104 of drawing 34 . The data processing part 13 performs path planning processing from the origin 
SP side using map file CF read on main memory (Step S104). Since techniques, such as a Dijkstra method, are 
common knowledge, requiring cautions here omits the detailed explanation. If a Dijkstra method etc. are explained 
briefly, processing which asks for a shortest route will be performed following connection of the road network in map 
file CF. With reference to [ procedure / of following the node N within this map file CF, and the connecting relation of 
the link L ] drawing 32 , it is as above-mentioned. 

[0122]The data processing part 13 performs Step S105 in parallel to Step S103 after Step S102. The data processing 
part 13 reads map file CF of the destination DP circumference set up at Step S102 into the main memory (not shown) 
which it has inside own from the 1st memory storage 19 (Step S105). The data processing part 13 performs path 
planning processing by the side of destination DP using map file CF read at Step S105 (Step S106). Here, about 
processing of Steps S105 and S106, since it is the same as that of Step S103 and Step S104, detailed explanation is 
omitted. 

[0123]The data processing part 13 judges whether the search terminating condition in the hierarchy of map file CF 
used at the steps S104 and S106 concerned was fulfilled, after processing of Steps S104 and S106 is completed (Step 
S107). In Step S107, it is judged based on whether generally the number of read map file CF or the number of the 
nodes N for which it searched has reached the predetermined value whether the search condition was completed. 
When it is judged that the search terminating condition is not fulfilled in Step S107, The data processing part 13 
returns to Steps S103 and S105, and reads map file CF which adjoins map file CF already read by the search 
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processing from the both sides of the origin SP and destination DP side. Here, supposing already read map file CF 
expresses the map of the unit U, adjoining map file CF will express the map of the adjacent unit NU (refer to drawing 
26 ). The data processing part 13 calculates the longitude coordinates LON and latitude coordinates Local Area 
Transport of a new representative point, draws the pathname of adjoining map file CF, and reads into main memory 
map file CF specified by the pathname concerned from the 1st memory storage 19. 

[0124]Here, as shown in drawing 36 , the positions of the new representative point for determining the adjacent unit NU 
differ by whether the link L which follows connection of a road system connects with the link L in the adjacent unit NU 
concerned via the adjacent node (see drawing 26 in detail) on which unit boundary. If it explains more concretely, the 
link L11 of drawing 36 will be connected with the link L which has adjacent unit NU1 via the adjacent node N12 located 
on the top chord of the boundary (rectangle) of the unit U. For this reason, a point with latitude coordinates Local Area 
Transportl adding the latitude width H of the level L with which the unit U concerned belongs is appointed at the new 
representative point P1 to latitude coordinates Local Area Transport of the representative point P of the unit U. 
[0125]On the other hand, the link L12 of drawing 36 is connected with a certain link L in the adjacent unit NU2 via the 
adjacent node N13 located on the right-hand side of the boundary (rectangle) of the unit U. For this reason, a point 
with longitude coordinates LON2 adding the longitude width W of the level L with which the unit U concerned belongs 
is appointed at the new representative point P2 to the longitude coordinates LON of the representative point P of the 
unit U. 

[0126]In Steps S103 and S105 of the 2nd henceforth, the data processing part 13 reads map file CF of the map 
showing the range containing the representative point concerned based on the new representative point called for with 
reference to drawing 36 as explained. The procedure in this case is as above-mentioned. In the following steps S104 
and S106, the data processing part 13 performs search processing using map file CF read at Steps S103 and S105. 
This search processing means following connection of a road system ranging over a boundary with the thing U read 
from map file CF read last time this time, i.e., a unit, and the adjacent unit NU. 

[0127]By the way, even if it is a case where the boundary of the unit U and the adjacent unit NU is straddled, in a 
Prior art, A number or an offset address etc. which specifies the adjacent node of the adjacent unit NU as the record 
of the adjacent node of an every place figure file was recorded so that connection of a road system could be followed. 
However, after recording the information in connection with the in-house-data structure of such a map file on the unit 
concerned, when the map file showing the adjacent unit NU is updated, the above-mentioned number or an offset 
address may change. Therefore, there was a problem that there was a possibility that the map file showing all the 
adjacent units NU of the circumference may be updated, by updating one map file. That this problem should be 
canceled to every place figure file CF of this embodiment. The information directly in connection with the in-house- 
data structure of the adjacent unit NU is not recorded, but the data processing part 13 performs processing which 
follows adjacent node N of the adjacent unit NU using the coordinate information of the node N, and/or the attribution 
information of the link L. 

[0128]Hereafter, with reference to drawing 37 and two drawings of drawing 38 , the processing in Step S104 or S106 of 
drawing 34 in which the data processing part 13 follows connection of a road system ranging over the boundary of the 
unit U and the adjacent unit NU is explained in detail. Drawing 37 shows the road system constituted when the four 
units U1-U4 which adjoin each other are put in order. The road system contained in the unit U1 comprises the four 
nodes N10-N13 and the three links L10-L12. In the unit U1, the three nodes N10, N12, and N13 (refer to - seal) are 
adjacent nodes, and are located on the boundary of the unit U1. The road system contained in the unit U2 comprises 
the five nodes N20-N24 and the four links L20-L23. In the unit U2, the four nodes N20 and N22 - 24 (refer to - seal) 
are adjacent nodes, and are located on the boundary of the unit U2. The road system contained in the unit U3 
comprises the four nodes N30-N33 and the three links L30-L32. In the unit U3, the node N30, N32, and N33 (refer to - 
seal) are adjacent nodes, and are located on the boundary of the unit U3. The road system contained in the unit U4 
comprises the four nodes N40-N43 and the three links L40-L42. The three nodes N40-N43 (refer to - seal) are 
adjacent nodes, and are located on the boundary of the unit U4. In drawing 37 , the nodes N13 and N20 are connected, 
the nodes N12 and N30 are connected, the nodes N24 and N43 are connected, the nodes N33 and N40 are connected 
further, and one road system is constituted by this. 

[0129]In the road system of the above drawing 37 , the link L12 is connected with the link L20 via the adjacent nodes 
N13 and N20. As mentioned above, in path planning processing, the data processing part 13 reads map file CF showing 
the adjacent unit NU one by one, and extends search in the direction of destination DP or origin SP. For that purpose, 
the data processing part 13 needs to follow the connecting relation of the two links L which straddle the boundary of a 
certain unit U and the adjacent unit NU. Then, map file CF of the unit U (getting it blocked unit U1) in which the data 
processing part 13 was first read on main memory, specifically, the link attribute of the link L12 which faces to the unit 
U2 from the unit U1 is taken out from link record RR(refer to drawing 30 and drawing 31 )) from (( drawing 38 ; Step 
S301). Below, suppose that the link L12 which goes to the boundary of the unit U1 is called the escape link L12. 
[0130]Next, the data processing part 13 refers to the connection destination information on the escape link L12 (a 
node record number or an offset address), From map file CF (specifically the 1st or 2nd node table), the node record 
NR (refer to drawing 27 ) of the adjacent node N13 connected to the escape link L12 concerned is discovered. Then, 
the data processing part 13 takes out the node coordinate of the adjacent node N13 from the discovered node record 
NR (Step S302). Below, suppose that the adjacent node N13 connected to the escape link L12 is called the escape 
node N13. 

[0131]Next, the data processing part 13 takes out one node coordinate at a time from map file CF (specifically the 1st 
or 2nd node table) of the adjacent unit NU (getting it blocked unit N2) read on main memory (Step S303). The data 
processing part 13 computes the difference value of the node coordinate of the escape node N13 taken out at Step 
S302, and the node coordinate taken out at Step S303, and judges whether the difference value concerned is below a 
predetermined threshold (Step S304). Here, as explained with reference to drawing 29 , at this embodiment, the node 
coordinate is recorded with the normalized value. Although it changes with width of the normalized coordinate value as 
the above-mentioned predetermined threshold, the value about "1" - "2" is preferred. The data processing part 13 
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carries out repeat execution of Steps S303 and S304 until it fulfills the conditions of Step S304. However, the data 
processing part 13 takes out a different node coordinate from what was taken out in the past whenever it performed 
Step S303. Here, the node N which has the node coordinate which fulfilling the conditions of Step S304 took out at 
Step S303 will show the same position as the escape node N13. That is, the control section 13 can discover the 
adjacent node N20 which has the almost same position as the escape node N13 by carrying out repeat execution of 
Steps S303 and S304. Below, suppose that the discovered adjacent node N20 is called a penetration node. 
[0132]Here, in Step S303, one node coordinate is generally taken out at a time in order according to node record 
numerical (refer to drawing 28 ) order. According to this embodiment, as explained with reference to drawing 26 and 
drawing 28 , in the 1st or 2nd node record, the node record NR of adjacent node N is recorded in front of the node 
record NR of the non-adjoining record N. By this, the data processing part 13 can find out a penetration node, without 
taking out a node coordinate from the node record NR of non-adjacent node N. By this, the data processing part 13 
can stop the load of the processing which searches a penetration node to the minimum. Even if ******** and the data 
processing part 13 do not search all the node records NR located in a line in the 1st [ which was recorded on map file 
CF of the adjacent unit NU 1 and 2nd node tables, If only the number of adjacent nodes searches the node record NR 
from the head of the 1st or 2nd node table concerned, a penetration node can certainly be found out Thus, 
arrangement of the node record NR in this embodiment contributes also to the improvement in the speed of 
processing which searches a penetration node. 

[0133]The node record NR of an adjacent node is put in order according to the priority of the left side -> top chord -> 
right-hand side -> lower side of the unit U (rectangle), as explained with reference to drawing 26 . The node record NR 
of the adjacent node located on the left side and the right-hand side is put in order by the latitudinal ascending order, 
and the node record NR of the adjacent node located on the top chord and the lower side is put in order by the 
ascending order of longitude. About the record NR of a non-adjacent node, it is first arranged by the latitudinal 
ascending order, and latitude is put in order by the ascending order of longitude about the record NR of two or more 
non-adjacent nodes of the same coordinates. By this arrangement, the retrieval processing of a penetration node is 
further accelerable. For example, if the rule of the above-mentioned arrangement is followed, the node record NR of 
the adjacent nodes N10-N20 of drawing 39 w ill be the order of N10 ->N11 ->N12 ->N13 ->N14 ->N15 ->N16 ->N17 - 
>N18 ->N19 ->N20, and will be recorded in map file CF of the unit U1. Similarly, the node record NR of the node table 
U2 of the adjacent nodes N20-N27 is the order of N20 ->N21 ->N22 ->N23 ->N24 ->N25 ->N26 ->N27, and is 
recorded in map file CF of the unit U2. In map file CF of the unit U3, the node record NR is recorded in order of node 
N30 ->N31 ->N32 ->N33 ->N34 ->N35 ->N36 ->N37 ->N38. 

[0134]Usual!y, in path planning processing, when search can extend within read map file CF and the route under search 
reaches an adjacent node, the corresponding adjacent unit NU is newly read. According to this embodiment, when map 
file CF of the adjacent unit NU is read, matching of all the adjacent nodes which exist on the boundary between the 
units of map file CF read last time first and map file CF read this time is performed. In this case, in a node table, 
matching of an adjacent node is accelerable by recording the node record NR of an adjacent node with the ranking 
mentioned above as mentioned above. For this reason, if the adjacent node N35 of the unit U3 in which the same 
position as the adjacent node N12 of the unit U1 is shown, for example is found, the adjacent node N36 of the unit 3 
corresponding to the next adjacent node N13 of the unit 1 is always located in a line with the next record of N35. In a 
similar manner, if the adjacent node N16 of the unit 1 corresponding to the adjacent node N20 of the unit 2 is found, 
the adjacent node N17 of the unit 1 corresponding to the next adjacent node N21 of the unit 2 is always located in a 
line with the next record of N16. Thus, the retrieval processing of the adjacent node between adjacent units is 
accelerable by putting an adjacent node in order according to the above regularity. 

[0135]Now, when a penetration node is found at Step S304, the data processing part 13, The connection destination 
information on the penetration node N20 (a node record number or an offset address) is referred to, From map file CF 
(specifically the 1st or 2nd link table) of the unit U2, link record LR (refer to drawing 30 and drawing 31 ) of the link L20 
connected to the penetration node N20 concerned is discovered. Below, suppose that the link L20 connected to the 
penetration node N20 is called the approach link L20. Then, the data processing part 13 takes out the attribution 
information of the approach link L20 from discovered link record LR (Step S305). 

[0136]Next, it is judged whether the data processing part 13 has the attribution information of the approach link L20 
taken out from Step S305 the same as the attribution information of the escape link L12 taken out at Step S301 (Step 
S306). When it is judged that two attribution information differs mutually, the data processing part 13 returns to Step 
S303, and looks for the new penetration node N. Here, in this embodiment, as explained with reference to drawing 2 , 
map file CF of front cone shoes is stored in the 1st memory storage 19 in the map of a mutually different contraction 
scale. Since a low order hierarchy's map file CF can express a detailed road system, if the difference value of two node 
coordinates is below a predetermined threshold, the probability that both the nodes N show the same position will 
become high relatively. However, since a high order hierarchy's map file CF can express only a coarse road system, 
even if the difference value of two node coordinates is below a predetermined threshold, the probability that both the 
nodes N show the same position becomes low relatively. He is trying to follow the same road correctly in this 
embodiment, without the data processing part 13 following another road from a certain road by judging 
coincidence/disagreement for the attribute of an escape link and an approach link in Step S306. That is, processing of 
Step S306 does not need to be performed to a low order hierarchy's map file CF. 

[0137]If it judges that the attribution information of the data processing part 13 of the escape link L12 and the 
approach link L20 corresponds at Step S306, it will consider that it is following correctly, and he will escape from the 
flow chart of drawing 38 , and will follow one road to Step S107 of drawing 34 . When it is judged that the data 
processing part 13 fulfilled the search terminating condition in this hierarchy of map file CF that continued reading, it is 
judged whether the course by the side of origin SP and the course by the side of destination DP were connected (Step 
S108). When the course by the side of origin SP and destination DP is connected, the data processing part 13 judges 
that the shortest route between both points was able to be found, and ends path planning processing. On the other 
hand, when the course by the side of origin SP and destination DP is not connected yet it progresses to Step S109, 
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and the data processing part 13 shifts to the hierarchy of one higher rank, and continues path planning processing 
using map file CF showing a wide area and a coarse road system. 

[0138]Next, processing is explained in detail after [ from a certain low order hierarchy ] a high order hierarchy. At this 
time, the data processing part 13 shifts to the node N which exists in a high order hierarchy's map file CF, and shows 
the same position from the node N used as the terminal point of the search processing in a low order hierarchy 
(terminal point of the route under search). Therefore, in order for the data processing part 13 to perform transition 
processing to a high order hierarchy certainly, ail the nodes N contained in a high order hierarchy's map file CF 
certainly search from each node N of the child unit CU. 

[0139]In the former, in order to realize this search, the way a node number, an offset address, etc. of the node N of a 
high order hierarchy were recorded by that the same position as a low order hierarchy's node N is shown in a node 
record was adopted. However, if the information in connection with the in-house-data structure of such a high order 
hierarchy's map file is recorded on a low order hierarchy's map file and a low order hierarchy's map file will not be 
updated, either, when a high order hierarchy's map file is updated, There was a problem of it becoming impossible to 
perform smoothly transition processing from a low order hierarchy to a high order hierarchy. Then, in this embodiment, 
information which is directly concerned with the in-house-data structure of a high order hierarchy's map file CF is not 
recorded, but when performing hierarchy shift, the coordinate information of a node and the attribution information of a 
link are referred to at every place figure file CF. However, the map with which a high order hierarchy's map file CF 
generally expresses in this case has low resolution of coordinates compared with the map with which a low order 
hierarchy's map file CF expresses. Therefore, as shown in drawing 40 , in map file CF of a low order hierarchy and a 
high order hierarchy, the two nodes N with mutually different coordinates may have the coordinates same for the 
rounding error of the coordinates in a high order hierarchy's map file CF. Therefore, the node N of the high order 
hierarchy who is in agreement with a low order hierarchy's node N cannot be specified as a meaning only by a node 
coordinate. 

[0140]So, in this embodiment, the recording order (how to be located in a line) of not only a node coordinate but the 
node record NR is used. That is, as for the order of the row of the node record NR in the 1st or 2nd node table, the 
adjacent node and the non-adjacent node are specified clearly as mentioned above. For this reason, also in a high 
order hierarchy's unit U which the rounding error of coordinates produces, the node record NR is recorded in 
ascending order of coordinates using normalization longitude latitude coordinates before a rounding error arises. By 
this, also when searching the node N which shows the same position and is contained in a high order hierarchy's parent 
unit PU from a low order hierarchy's node N, the data processing part 13 among the nodes N currently recorded in the 
low order hierarchy unit U, When it is recorded also on parent unit U and a rounding error arises in a high order 
hierarchy, based on the recording order of the node record NR, the node N corresponding within the parent unit PU 
can be specified as a meaning out of the node N considered to become the same coordinates. 

[0141]More specifically, as for the parent unit PU on 1 hierarchy, the longitude direction and the latitude direction have 
relatively one 8 times the unit width of this to the child unit CU by map file CF as mentioned above. Regardless of a 
hierarchy on the other hand, each node has the normalized coordinates which normalized the longitude direction and 
the latitude direction of the unit U at 8000 h (16 bits). That is, the coordinates resolution can say the parent unit PU 
that the longitude direction and the latitude direction are 1/8 to child unit CU. For this reason, the node N in which top 
13 bits of the normalization longitude of child unit CU and 16 bits of normalization latitude coordinates have the same 
value will have the same normalized coordinates in that parent unit PU. 

[0142]For example, five node Na currently recorded on child unit CU as shown in drawing 41 , The normalization 
longitude of Nb, Nc, Nd, and Ne, and the inside of 16 bits of normalization latitude coordinates, Have the value with 13 
bits same moreover, and Four of and node Na of this, node Na2 which becomes parents of Nc, Nd, and Ne, Nc2, Nd2, 
and Ne2 are recorded on the parent unit PU — **** (the flag or code which shows that the parent node PU exists to 
each node record NR is recorded) — it carries out. In this case, as shown in drawing 42 , the five node records NR of 
the nodes Na, Nb, and Nc, Nd, and Ne are recorded on the node table of child unit CU in order of Na->Nb->Nc->Nd- 
>Ne according to the ascending order (above-mentioned) of latitude and longitude. The five node records NR of the 
nodes Na, Nb, and Nc, Nd, and Ne are not necessarily continuing within a node table in this case. 

[0143]When creating the node table of the parent unit PU, Based on the order of the row of the five above-mentioned 
node records NR, the node record NR of the nodes Na, Nc, and Nd and parent node Na2 corresponding to each Ne, 
Nc2, Nd2, and Ne2 is recorded on this order (it does not necessarily record continuously). As a result, parent node Nd2 
in the parent unit PU to the node Nd currently recorded on child unit CU as follows can be specified. First, the node 
Nd of child unit CU is recorded on the 3rd node record NR of those in which it is the node N with same top 13 bits of 
16 bits of the normalized coordinates, and parent node N exists in the node table. Next, the normalized coordinates in 
the parent unit PU are computed from the normalized coordinates of the node Nd in child unit CU. Next, the node N 
with the computed normalized coordinates is discovered from the node table of the parent unit PU. As a result, in the 
example of drawing 41 and drawing 42 , four node Na2, Nc2, Nd2, and Ne2 are detected. Next, since the parent node Nd 
corresponding to the node Nd of child unit CU should be recorded on the 3rd of the four nodes, these node Na2, Nc2, 
Nd2, and Ne2, as mentioned above, as for the parent node of the node Nd, it turns out that it is Nd2. 
[0144]As mentioned above, after it shifts to a high order hierarchy, the data processing part 13 repeats processing 
from Step S103 to Step S108 by the high order hierarchy, and when the search by the side of origin SP and 
destination DP is connected, it ends path planning processing. 

[0145]As mentioned above, in the unit unit divided in the rectangular area, the map data used by the invention in this 
application is file-ized, and to each of these units. Since no record number, recording address, etc. which are related to 
the in-house-data structure in other units are recorded between the parent-and-child units which exist in an up-and- 
down hierarchy between the adjacent units in the same hierarchy, Map data can be flexibly updated by replacing the 
unit file of arbitrary ranges and arbitrary hierarchies. 

[0146]Research and development are carried out for a system which provides a map from the center station 2 to the 
terminal unit 1 in recent years [ "transmitting and receiving processing of map file CF" ]. By this system, the terminal 
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unit 1 can obtain a required map, when required. Therefore, the 2nd database 25 larger-scale than the 1st database 
1 1 1 by the side of the terminal unit 1 is generally prepared for the 2nd memory storage 24 of the center station 2. 
According to this embodiment, some map file CF is managed by the 1st database 11 1 and 2nd database 25 with the file 
system mentioned above. And as it explains below, transmission and reception of map file CF are performed in the 
center station 2 and the terminal unit 1. 

[0147]First, the terminal unit 1 requires transmission of map file CF of the center station 2. Drawing 43 (a) is a flow 
chart which shows the procedure at the time of requiring transmission of map file CF with the terminal unit 1 of the 
center station 2. Drawing 43 (b) is a figure showing the format of the demand REQ as control data transmitted by the 
procedure of drawing 43 (a). When you want to add new map file CF to the 1st memory storage 19, the user of the 
terminal unit 1 operates the input device 1 1 and starts a demand and receiving function of a map to update old map 
file CF to a new thing. Next, following the menu screen displayed on the display of the output unit 110, he operates the 
input device 11 and a user inputs the range and hierarchy (level) of a required map. The input device 11 answers a 
user's input, outputs the information which shows the range and hierarchy of a map to the data processing part 13, and 
specifies it (Step S401). Here, there is a way enclose and specify, or the user has specified the area enough with the 
input device 1 1, and a user does it in a rectangular area using an address index using the input device 1 1 in the input 
of the range of a map, about the range of desired to the wide-area map displayed on a display. 

[0148]The data processing part 13 will change the scope information concerned into longitude and latitude coordinates, 
if the range outputted from the input device 1 1 and a hierarchy's information are inputted. The data processing part 13 
outputs longitude, latitude coordinates, and a hierarchy's information to the demand generation part 14. The demand 
generation part 1 4 generates the demand REQ of the format shown in drawing 43 (b) using the inputted longitude and 
latitude coordinates, and a hierarchy's information (Step S402). In drawing 43 (b), the demand REQ comprises 
information which shows the hierarchy of map file CF whom a user needs, and the longitude and latitude coordinates 
which specify the range of a map which the map file CF concerned expresses. Here, more specifically, longitude and 
latitude coordinates consist of the lower left longitude coordinates, lower left latitude coordinates, upper right longitude 
coordinates, and upper right latitude coordinates, when a user encloses and specifies a wide-area map in a rectangular 
area. The demand generation part 14 outputs the generated demand REQ to the 1st transmission and reception 
section 15, and the 1st transmission and reception section 15 concerned sends out the inputted demand REQ to the 
uplink UL through the antenna 16 (Step S403). 

[0149]Next, transmitting processing of map file CF in the center station 2 is explained. The demand REQ sent out from 
the terminal unit 1 is received by the 2nd transmission and reception section 21 of the center station 2 through the 
uplink UL of the communications network 3. The 2nd transmission and reception section 21 outputs the demand REQ 
which received to the request-to-receipt analyzing parts 22. Here, drawing 44 is a flow chart which shows the 
procedure which the center station 2 performs after reception of the demand REQ. The request-to-receipt analyzing 
parts 22 analyze the inputted demand REQ, and output an analysis result to the reading control part 23. The reading 
control part 23 searches map file CF specified by an analysis result from the 2nd database 25 (Step S501). Here, the 
lower left longitude coordinates, the lower left latitude coordinates, upper right longitude coordinates, and upper right 
latitude coordinates of the map with which the hierarchy (level) of map file CF which the terminal unit 1 required, and 
the map file CF concerned express are described by the demand REQ. Then, first, the request-to-receipt analyzing 
parts 22 take out lower left longitude coordinates and lower left latitude coordinates from the demand REQ, and derive 
the pathname of demanded map file CF according to the procedure shown with the flow chart of drawing 35 by making 
the lower left longitude coordinates concerned and lower left latitude coordinates into a representative point. 
[0150]Next, map file CF which has the pathname which the request-to-receipt analyzing parts 22 drew investigates 
whether it is stored in the 2nd memory storage 24 (Step S502). When map file CF is not stored, the center station 2 
ends processing of drawing 44 . On the other hand, when map file CF is stored, the reading control part 23 receives the 
pathname drawn by the request-to-receipt analyzing parts 22, and reads demanded map file CF from the 2nd memory 
storage 24 according to the pathname concerned. The reading control part 23 transmits read map file CF to the 
memory of the packet assembly part 25. By this, the packet assembly part 25 reads demanded map file CF into an 
inside (Step S503). The packet assembly part 25 assembles the packet P based on read map file CF (Step S504), and 
outputs it to the 2nd transmission and reception section 21. The 2nd transmission and reception section 21 sends out 
the inputted packet P to down-link DL (Step S505). The details of Step S504 are mentioned later. 
[0151]After Step S505 is completed, the request-to-receipt analyzing parts 22, In order to investigate whether map 
file CF of the range specified by the demand REQ exists in the 2nd database 25 further, The longitude width W of the 
level specified by the demand REQ and the latitude width H are added to the representative point coordinate specified 
at the last step S501, and the aggregate value concerned is set as it as a new representative point. The request-to- 
receipt analyzing parts 22 judge whether the longitude coordinates and latitude coordinates of a new representative 
point are over the upper right longitude coordinates and upper right latitude coordinates which are specified by the 
demand REQ. If the longitude coordinates and latitude coordinates of a new representative point are not over upper 
right longitude coordinates and upper right latitude coordinates, in the center station 2, processing is succeedingly 
performed in Steps S502-S505, and the packet P assembled based on another map file CF is transmitted to the 
terminal unit 1. The center station 2 ends processing of drawing 44 noting that all demanded map file CF will be 
transmitted to the terminal unit 1, if the longitude coordinates and latitude coordinates of a new representative point 
are over upper right longitude coordinates and upper right latitude coordinates. By repeating the above steps S501- 
S505, the center station 2 can transmit map file CF showing a level as the terminal unit 1 required, and the map of the 
range to the terminal unit 1 concerned. 

[0152]Here, drawing 45 shows the structure of each data in a process until the packet P is assembled from map file 
CF. It is at the end time of Step S503, and as shown in drawing 45 (a), one map file CF is read into the inside of the 
packet assembly part 25. The packet assembly part 25 performs Step S504. Here, drawing 46 is a flow chart which 
shows the detailed procedure of Step S504. Hereafter, with reference to drawing 45 and drawing 46 , processing of the 
packet assembly part 25 is explained in detail. First, the packet assembly part 25 creates master-data MD based on 
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map file CF read into the inside (Step S601). Master-data MD comprises the data headers DH and a data division, as 
shown in drawing 45 (b). Drawing 47 shows a detailed in-house-data structure of master-data MD here. In drawing 47 , 
the data headers DH comprise unit ID and a version code. Unit ID is a code for specifying map file CF used as the 
foundation of this master-data MD. A version code is a code showing the format version and contents version of map 
file CF used as the foundation of this master-data MD. It is the information for which unit ID and a version code are 
stored in the unit header (refer to drawing 7 ) of map file CF, and when map file CF is read into the packet assembly 
part 25, it is taken out by the packet assembly part 25 concerned, and is held. These unit ID and a version code are 
used in processing of the terminal unit 1 mentioned later. 

[0153]Map file CF itself is set to the data division of master-data MD. By the way, map file CF comprises various 
tables, as mentioned above (refer to drawing 7 ). Information which refers to other tables of each other's is not mutually 
recorded on these each table. In other words, the terminal unit 1 can use each table independently. For example, as 
shown in drawing 8 (a), the terminal unit 1 can display only a basic background table on the output unit 110. That is, 
each table has a disengageable data structure mutually. Therefore, a data division may comprise only basic data (data 
which is got blocked and expresses a profile map) of a basic background table, a basic statement character symbol 
table, a thoroughfare node table, and a thoroughfare link table. A data division may comprise only detailed data of a 
detailed background table, a detailed letter-symbol table, a minor street node table, and a minor street link table. As 
mentioned above, a part of map file CF may be set as a data division. 

[0154]As shown in drawing 7 , unit ID and a version code are contained in a unit header. This unit ID and version code 
are contained in the data headers DH (refer to drawing 47) . Therefore, when unit ID and a version code are set as the 
data division of master-data MD, two unit ID and a version code will be contained in master-data MD. Therefore, unit 
ID and a version code do not need to be contained in this data division. 

[0155]The packet assembly part 25 divides into i pieces master-data MD generated as mentioned above. The i 
segment data SD1-SDi are generated like drawing 45 (c) by this (Step S602). In this step S602, the packet assembly 
part 25 is not conscious of the data headers DH and the data division (that is, map file CF) which are contained in 
master-data MD. That is, also when some data headers DH and a part of data division are intermingled in one of 
segment-data SD, it may happen to it. A number (a segment number is called henceforth) is added to these i segment- 
data SD. As for this segment number, it is preferred that it is a number which overlaps and continues between segment 
data. It is because processing of the terminal unit 1 mentioned later becomes easy. 

[0156]The packet assembly part 25 adds an error correcting code (or error detecting code) to the i segment data 
SD1-SDi (Step S603). As shown in drawing 45 (d), the i segment data (with an error correcting code) SD1-SDi are 
generated by this. The packet assembly part 25 divides each segment data (with an error correcting code) SD1-SDi 
into j pieces further. As shown in drawing 45 (e), j packets are generated about one segment-data SD by this (Step 
S604). The packet assembly part 25 generates the packet P1 1 of an ixj individual, P12, — , P1j, — Pij in all based on 
one map file CF as a result of the above processing. A number (a packet number is called henceforth) is added to the 
packet P1 1 of these ixj individual, P12, — , P1j, — Pij, respectively. As for this packet number, it is preferred that it is a 
continuous number as not overlapped mutually the whole packet It is because processing of the terminal unit 1 
mentioned later becomes easy. With this packet number, the terminal unit 1 can judge [ the packet P11 of the ixj 
individual transmitted independently, P12, — , ] now easily whether all of P1j and — Pij gathered. After this step S604 is 
completed, the packet assembly part 25 escapes from processing of drawing 46 which is a subroutine, and returns to 
processing of drawing 44 . And processing of Step S505 is performed. In Step S505, from the 2nd transmission and 
reception section 21, each above packet P1 1, P12, — , P1j, — Pij are sent out to the communications network 3 (down- 
link DL) one by one, and are transmitted to the terminal unit 1. 

[0157]Next, with reference to the flow chart of drawing 48 , the receiving procedure of map file CF in the terminal unit 
1 is explained. Each packet P1 1 transmitted from the center station 2, P12, — , P1j, — , Pij are inputted into the 
antenna 16 of the terminal unit 1 through the communications network 3. The 1st transmission and reception section 
15 receives the packet P1 1 outputted from the antenna 16, PI 2, — , P1j, — Pij one by one (Step S701). The 1st 
transmission and reception section 15 has a buffer memory which is not illustrated. The 1st transmission and reception 
section 15 stores each received packet P11, P12, — , P1j, — Pij in a buffer memory one by one. The packet 
decomposition part 17 accesses periodically the buffer memory of the 1st transmission and reception section 15, and 
judges [ the packet P1 1 of the ixj individual transmitted by the center station 2, P12, — , P1j, — , ] whether Pij has 
gathered in the buffer memory (Step S702). A judgment of Step S702 is made based on each packet P1 1, P12, — , P1j, 
— , the packet number added to Pij. If packet numbers are consecutive numbers, more specifically, the packet 
decomposition part 17 will judge whether all the packet numbers from 1 to (ixj) have gathered. 

[0158]At Step S702, when the packet P has not gathered altogether, he does not follow the packet decomposition part 
17 to Step S703, but Step S701 is performed again. As a result the 1st transmission and reception section 15 receives 
the packet P of an insufficiency soon. On the other hand, at Step S702, when the packet P has gathered altogether, he 
follows the packet assembly part 25 to Step S703. The packet decomposition part 17 decomposes the packet P11 
received at Step S701, PI 2, — , P1j, — Pij to master-data MD (Step S703). (DEASEMBURI) Between Step S703, an 
error correction is also carried out to necessity. Decomposed master-data MD is outputted to the data processing 
part 13. The data processing part 13 creates map file CF based on inputted master-data MD, collaborates created map 
file CF with read-out / writing control part 18, and stores ** in the 1st memory storage 19 (Step S704). 
[0159]It is judged after Step S704 whether the data processing part 25 still has a series of packets P which should 
receive (Step S705). When there is the packet P which should receive, it returns to Step S701 and reception of the 
packet P is performed succeedingly. On the other hand, when there is no packet P which should receive, processing of 
drawing 48 is ended. Here, drawing 49 is a flow chart which shows the detailed procedure of Step S703 of drawing 48 . 
Drawing 50 shows the packet P1 1, P12, — , the structure of each data in a process until P1j and — Pij to map file CF is 
created. When Step S703 of drawing 48 is started so that clearly from ****, as shown in drawing 50 (a), a series of 
packets P11, P12, — , P1j, — , Pij are equal to the 1 st transmission and reception section 15. The packet 
decomposition part 17 obtains from Pjj the packet P11 by which the buffer is carried out to the 1st transmission and 
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reception section 15, P12, — , P1j, — , the packet P that should be processed (Step S801). It is assumed that the 
packet decomposition part 17 obtains the packet P1 1 , P12, — , P1j now. 

[0160]Next, the packet decomposition part 17 removes a packet number from each packet P obtained at Step S801. 
The packet decomposition part 17 puts together each packet P by which the number was removed, and as shown in 
drawing 50 (b), one segment-data SD is restored (Step S802). If an above-mentioned assumption is followed, the 
packet P11, P12, — , P1j will be put together, and, as a result, segment-data SD1 will be restored. The error correcting 
code (or error detecting code) is added to each segment-data SD. It is Step S802, next the packet decomposition part 
17 corrects the error which may have been produced in restored segment-data (with error correcting code) SD using 
an error correcting code (Step S803). Next, the packet decomposition part 1 7 removes an error correcting code from 
segment-data (with error correcting code) SD, and as shown in drawing 50 (c), segment-data (with no error correcting 
code) SD is restored by this (Step S804). Restored segment-data SD is held in the storage area of the packet 
decomposition part 17. If an above-mentioned assumption is followed, after an error correction is performed to 
segment-data SD1, it will be held in the storage area of the packet decomposition part 17. 

[0161]It is Step S804, next the packet decomposition part 17 judges whether the packet P which should be processed 
in the 1st transmission and reception section 15 remains (Step S805). When the packet P which should be processed 
remains, the packet decomposition part 17 returns to Step S801, performs Steps S801-S804, and as shown in drawing 
50 (a) - (c), it restores segment-data SD from the packet P. In this explanation, it is at the start time of processing of 
drawing 49 , and there is the packet P of an individual (ixj) in the 1st transmission and reception section 15. Therefore, 
the loop which comprises Steps S701-S705 is repeated i times. As a result, the i segment data SDI-SDi are restored. 
The packet P which this loop should process in the 1 st transmission and reception section 15 if only the number of 
times of required is repeated is lost. If a judgment of Step S805 is made in this state, he will follow the packet 
decomposition part 17 to Step S806. When the packet P which should be processed is lost, the i segment data SDI- 
SDi are held at the packet decomposition part 17. As mentioned above, the segment number is given to each segment 
data SD1-SDL According to this segment number that is, the packet decomposition part 17 arranges the segment data 
SD1-SDi in order so that a segment number may continue. Then, a segment number is removed from each segment 
data SD1-SDL The packet decomposition part 17 puts together the segment data SD1-SDi by which the segment 
number was removed. As a result, as shown in drawing 50 (d), master-data MD is restored (Step S806). Restored 
master-data MD is outputted to the data processing part 13 (Step S807). 

[01 62]Communication failure may be encountered not only in the Honchi figure providing system but in a 
communications system. Therefore, the terminal unit 1 cannot restore all segment-data SD correctly. Here, the same 
segment-data SD as what the center station 2 generated is meant as segment-data SD restored correctly. For 
example, it is a case where segment-data SD2 is not restored correctly, and the case where other segment-data SD1, 
SD3 - SDi are decoded correctly is assumed. In this case, the packet decomposition part 17 can also restore 
segment-data SD2 to a right thing using the error correcting code added to segment-data SD1, SD3 - SDi. 
[0163]The data processing part 13 originates in the input of master-data MD, and starts Step S704. This step S704 is 
the processing which creates master-data MD to map file CF, and processing for storing created map file CF in the 1st 
memory storage 19, as mentioned above. Here, drawing 51 is a flow chart which shows the procedure of detailed 
processing of Step S704 of drawing 48 . First, the data processing part 13 takes out unit ID from the data headers DH 
of inputted master-data MD (Step S901). As mentioned above, unit ID is given so that it can change into the pathname 
of the unit concerned, and mutual. The data processing part 13 derives the pathname of map file CF in taken-out 
master-data MD from unit ID. 

[0164]The data processing part 13 judges whether map file CF with the pathname drawn at Step S902 is already 
stored in the 1st memory storage 19 (Step S903). If not stored, the data processing part 13 removes the data headers 
DH from master-data MD, and obtains map file CF. And the data processing part 13 transmits map file CF which 
received the drawn pathname and this time to read-out / writing control part 18. Read-out / writing control part 18 
stores in the 1st memory storage 19 map file CF which received this time according to the transmitted pathname. New 
map file CF will be added to the 1st database 1 1 1 by this. 

[0165]On the other hand, in Step S903, map file CF with the pathname drawn at Step S902 explains processing when it 
is judged that it already exists in the 1st memory storage 19. In this case, it progresses to Step S904 and the data 
processing part 13 takes out the version code stored in the data headers DH of master-data MD. The data processing 
part 13 collaborates with read-out / writing control part 18, and reads map file CF with the pathname drawn at Step 
S902 from the 1st memory storage 19. The data processing part 13 compares with the version code which took out 
the version code recorded in the unit header of map file CF read from the 1st memory storage 19, and was taken out 
at Step S904. When it is judged that the version code of the data processing part 13 taken out from master-data MD 
is newer, it progresses to Step S906, only the data division of master-data MD is taken out, and map file CF of a high 
version is stored in the 2nd memory storage 30. In the 1st database 111, old map file CF is updated by this at a new 
thing. 

[0166]On the contrary, when it is judged that map file CF of the data processing part 13 read from the 1st memory 
storage 19 is newer, master-data MD which received is canceled. That is, map file CF which received this time is not 
stored in the 1st memory storage 19. As mentioned above, map file CF concerning this embodiment is generated by 
dividing the map of two or more contraction scales per unit, and being digital-data-ized. The record section (logic 
region) of every place figure file CF is expressed by the pathname specified by the tree structure showing the child- 
parent relationship and adjacency. Every place figure file CF is efficiently managed by this. Since the information 
relevant to the data structure of other units is not recorded on the one unit U by this, the relation between two or 
more units U becomes thin. Even if it is a case where one certain map file CF is updated, it becomes unnecessary to 
update other map file CF by this. Thus, according to map file CF concerning this embodiment, the new storing process 
and update process of map file CF in the 1st memory storage 19 become very easy. 

[0167]In such every place figure file CF, when you follow connection of the road system which straddles the boundary 
of the unit U which adjoins mutually, refer to the attribution information of the coordinate information of an escape 
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node and a penetration node and/or an escape link, and an approach link for the data processing part 13. That is, don't 
refer to the information in connection with in-house-data structure of the adjacent unit NU like the node N, the record 
number of the link L, or an offset address recorded on the adjacent unit NU for the data processing part 13. Therefore, 
connection of the road system of map file CF which adjoins each other can be followed correctly, without updating map 
file CF of the adjacent unit NU, when one certain map file the 1st memory storage 19 CF is updated. 
[0168]In this embodiment, when following connection of the road system which straddles the boundary of a certain unit 
U and the adjacent unit NU, the necessity of searching the penetration node and approach link by the side of the 
adjacent unit NU comes out. However, in each unit U, how for the node record NR and link record LR to be located in 
a line is specified beforehand. By this, the retrieval processing of a penetration node and an approach link is 
accelerable. 

[0169]ln this embodiment, the data processing part 13 may discover the node N which shows the same position as it 
from the node N with a low order hierarchy from a high order hierarchy's map file CF in path planning processing. Also 
in this case, in between an up-and-down hierarchy's units U, the information in connection with the in-house-data 
structure of the parent unit PU is not recorded on the child unit CU side, Since information which is concerned with 
the in-house-data structure of child unit CU at the parent unit PU side is not recorded, when only map file CF of the 
hierarchy of a higher rank is updated, the necessity that all map file CF showing the child unit CU is updated is not 
produced. 

[0170]Since the compatibility of the data between adjacent units and between up-and-down hierarchies is held when 
only the map of a partial field is updated by the new thing like the unit U as mentioned above, When the center station 
2 provides the terminal unit 1 etc. with map file CF by a cable or radio, only map file CF which the terminal unit 1 
needs can be transmitted. By this, it leads to reduction of data transmission time and communication cost. 
[0171]An above embodiment was described as an example of the terminal unit 1 supposing the car-navigation system. 
However, the database of map file CF can be created in a personal computer, and this embodiment can be applied also 
to a use which the personal computer concerned displays a map or performs path planning. That is, this embodiment is 
applicable not only to a movable terminal unit but a non-portable terminal unit. To a non-portable terminal unit, there 
may not be any necessity for three communications network of being a radio transmission line, and it may be a cable. 
[0172]In this embodiment, the terminal unit 1 performed two-way communication through the center station 2 and the 
communications network 3, notified the range of the map which a user needs to the center station 2, and had received 
map file CF corresponding to the range concerned. However, the center station 2 is a broadcast type and may transmit 
map file CF to the terminal unit 1. 

[01 73] At this embodiment, the 1st database 111 and 2nd database 25 comprised map file CF which has four steps of 
layered structures to level "0" - "3." However, the 1st database 11 1 and 2nd database 25 may comprise map file CF 
of not only four hierarchies but what floor layer. In this embodiment, each hierarchy map was divided in the longitude 
direction and the latitude direction at equal intervals, and the rectangular area (unit U) was formed of this. However, 
each hierarchy map may be divided in the longitude direction and the latitude direction at various intervals so that the 
data volume of each hierarchy's map file CF may become almost fixed. However, it is necessary to add the information 
which specifies the division size which meets in the longitude direction and the latitude direction to every place figure 
file CF in this case. 

[0174]In this embodiment, map file CF was created per unit U. However, map file CF may comprise management 
information for managing two or more unit U and two or more units U concerned. In this case, as for the management 
information for managing the unit U which the number of the unit U packed into one map file CF is about a maximum of 
64 pieces, and was packed, in order to secure the ease of renewal of map file CF, it is desirable to make it not become 
complicated. 

[0175]In one map file CF, the node record NR of an adjacent node may be recorded in an order which goes around the 
boundary of the unit U concerned. It is assumed that the node record NR of an adjacent node is recorded as an 
example of recording order now according to an order of the circumference of a clock from the lower left corner of the 
unit U. the node record NR of the adjacent node contained in the unit U1 shown in drawing 39 under this assumption - 
- "N10" ->"N11" -> — it is recorded in the order "N12" ->"N13" ->"N14" ->"N15" ->"N18" ->"N17" ->"N16" - 
>"N20" -> "N19." The node record NR of the adjacent node contained in the unit U3 is recorded in the order "N30" - 
>"N31" ->"N32" ->"N34" ->"N33" ->"N38" ->"N37" ->"N36" -> "N35." The node record NR of the adjacent node 
contained in the unit U2 is recorded in the order "N20" ->"N21" ->"N22" ->"N23" ->"N24" ->"N25" ->"N27" -> 
"N26." Now, the data processing part 13 explains as an example the case where the adjacent nodes N37 and N38 
corresponding to the adjacent nodes N14 and N15 are searched. As mentioned above, in map file CF of the unit U1, 
the node record NR is recorded in order of adjacent node N14 ->N15. On the other hand, in map file CF of the unit U3, 
the node record NR is recorded in order of adjacent node N38 ->N37. Therefore, if the data processing part 13 can 
discover the adjacent node N37 corresponding to the adjacent node N14, the adjacent node corresponding to the 
adjacent node N15 is recorded before [ one ] the node record NR of the adjacent node N37. Therefore, the data 
processing part 13 can discover promptly the adjacent node corresponding to the adjacent node N15. Thus, by being 
recorded in an order that the node record NR of an adjacent node goes around the boundary of the unit U, Since the 
adjacent node located in a line on the boundary of a certain unit N and its adjacent unit will be mutually located in a 
line in each map file CF succeeding a reverse order, the data processing part 13 can find the adjacent node of the 
adjacent unit corresponding to the contiguity note of a certain unit at high speed. 

[0176]"2nd embodiment" drawing 52 shows the composition of the map provision system concerning a 2nd 
embodiment of this invention. The center station 101 and the terminal unit 102 are accommodated in the Honchi figure 
providing system. The center station 101 and the terminal unit 102 are connected by the radio transmission line 103. 
The down-link from the center station 101 to the terminal unit 102 is formed in the radio transmission line 103 at least. 
The center station 101 is provided with the following. 
Map server 101 1. 
Antenna 1012. 
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The 1st memory storage 1013, the reading control part 1014, the packet assembly part 1015, and the transmission 
section 1016 are included in the map server 1011. The terminal unit 102 is provided with the following. 
Typically, it is a car-navigation system and is the antenna 1021. 
Receive section 1022. 

The data processing part 1023 containing the packet decomposition part 1024 and the file management section 1025. 
The 2nd memory storage 1026. 

[0177]Next, the composition of the center station 101 is explained. One or more map file CF with which the terminal 
unit 102 can be provided is accumulated in the 1st memory storage 1013. The details of map file CF are mentioned 
later. Typically, the 1st memory storage 1013 comprises a hard disk drive, a CD-ROM drive, or a DVD-ROM drive. The 
reading control part 1014 is read from the 1st memory storage 1013 if needed as map data CD which should provide 
the terminal unit 102 with a part of map file CF. The details of this map data CD are mentioned later. Read map data 
CD is outputted to the packet assembly part 1015. 

[0178]The packet assembly part 1015 assembles the packet P based on inputted map data CD (an assembly is carried 
out). Detailed processing of the packet assembly part 1015 and the form of the packet P are mentioned later. The 
assembled packet P is outputted to the transmission section 1016. The transmission section 1016 sends out the 
inputted packet P to the radio transmission line 103 through the antenna 1012, and map data CD is transmitted to the 
terminal unit 102 by this as the packet P. Typically, the transmission section 1016 and the antenna 1012 are realized 
by broadcast devices, such as mobile communication apparatus, such as a cellular phone, land-based digital 
broadcasting, or digital satellite broadcasting. 

[0179]Next, the composition of the terminal unit 102 is explained. The receive section 1022 receives the packet P 
transmitted by the center station 101 through the radio transmission line 103. Typically, the antenna 1021 and the 
receive section 1022 are realized using receiving sets, such as mobile communication apparatus, such as a cellular 
phone, land-based digital broadcasting, or digital satellite broadcasting. The receive section 1022 outputs the packet P 
which received to the packet decomposition part 1024. The packet decomposition part 1024 decomposes the inputted 
packet P (DEASEMBURI), and restores map data CD. Restored map data CD is outputted to the file management 
section 1025. The file management section 1025 processes inputted map data CD according to the procedure which 
was able to be defined beforehand. The procedure of this processing is mentioned later. Map file CF is created by this 
processing. Map file CF has the same structure as the map file CF map data by the side of the center station 101. The 
details of map file CF are mentioned later. Read-out and writing are possible for the 2nd memory storage 1026, and it 
has a mass storage. Typically, the 2nd memory storage 1026 is constituted by HDD and the DVD-RAM drive. On this 
storage, map file CF generated by the file management section 1025 is written in. The 2nd memory storage 1026 
manages a storage area by a cluster unit as everyone knows. 

[0180]The data processing part 1023 performs various processings (for example, path planning, map matching, or 
course guidance) besides the above-mentioned decoding or file management. The data processing part 1023 is 
outputted to the output unit which takes out selectively map file CF in the 2nd memory storage 1026, and mentions it 
later if needed. The terminal unit 102 is provided with an input device and an output unit besides the illustrated 
composition. However, the invention in this application is not pointed at not but explained in full detail, and these 
processings, an input device, and an output unit are not illustrated further, either. An input device and an output unit 
are explained briefly. An input device is operated by the user of the terminal unit 102. A user demands scrolling or a 
scale change of a map, etc. from the terminal unit 102 through an input device. An output unit mainly comprises a 
display and a loudspeaker. A map is displayed on a display if needed. The result of the path planning processing or 
course guidance processing which the data processing part 1023 performed may also be displayed on a display. A 
loudspeaker provides a user with the result of the course guidance processing which the data processing part 1023 
performed with a sound. 

[0181]Next, with reference to drawing 53 , the structure of every place figure file CF is explained. First, like drawing 53 
(a), the map alpha of a certain range is divided to the field of the MxN individual (M and N are arbitrary natural 
numbers) of the shape (in this embodiment, considered as rectangular shape for convenience) which set beforehand 
and was carried out, and unit U Q 0 - U M « 1 and N _ 1 is created. The unit U 0 q ~ and N-1 are data-ized, 

respectively, and unitdata UD Q 0 - UD M _ 1 and fs| _ 1 is generated. Unitdata UD 0 0 - UD M _ 1 and N _-, constitutes a part of 

unit record UR Q mentioned , ater 0 " UR M-1 and ti-V Map file CF is created Dased on each unit ^0, 0 " U M-1 and N-1- and 
is stored in the prescribed address field of the 1st memory storage 1013. 

[0182]Every place figure file CF comprises the file header FH, unit management information MI UNIT , and unit record 
UR 0 of MxN individual, 0 " ^ R M-1, and N-1 ''^ e drawing 53 (b). The information for specifying the range which map file CF 
(map alpha) covers as the file header FH is described. The file header FH more specifically Minimum longitude Local 
Area Transport MIN and latitude LON MIN , The greatest longitude Local Area Transport MAX and latitude LON MAX , real 
distance D^j of the longitude direction, and real distance D LON of the latitude direction are included. Here, Local 
Area Transport MIN , LON MIN , Local Area Transport MAX , and LON MAX show the minimum longitude, the minimum 
latitude, the maximum longitude, and the maximum latitude of the map alpha, as shown in drawing 53 (a). D^j and 
D L q N show a actual distance of the longitude direction of the map alpha, and the latitude direction, as shown in 
drawing 53 ( a). Thus, Local Area Transport MIN , LON MIN , Local Area Transport MAX , LON MAX , D^j, and D LON specify 
the range which map file CF (that is, the map alpha) covers. The information for managing each unit record URq q - 

and N-1 ' s descr ' Ded by unit management information Mlyfgjj. several [ of the unit record in which unit 
management information MI UNrr is more specifically contained in map file CF ] — NOU and offset value [ of each unit 
record ] X Q Q - X MH and ^ are included. Here, NOU is a value of MxN. This offset value X Q 0 - X M-1 and N _ 1t It is 
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offset from the address (storing position in the 1st memory storage 1013) of the head where this map file CF is stored 
to the start address in which each unit record URq q - UR M _«j and N _ 1 is stored. The offset value X n 0 f un j t reC ord URq 

=»r.H n are illustrated by drawing 53 ( b). 
and 0 ana u 

[0183]Each unit record URq q - UR M _ 1 and N _<| is stored in the storage of the 1st memory storage 1013 on the basis 
of the address specified by offset value X 0 of unit management information MI UNrr - X Unit record URq q - 
UR M-1, and N-1 contains unitdata U Q Q - U M _ 1 and N _ 1 like drawing 54 . Unit header UH Q o~ UH M-1, and N-1 is added to 
each unitdata Uq q - U M _-j anc j N _-j. Each unit record URq q - UR M _-| and N-1 are constituted by this. Hereafter, in 
order to explain each unit record UR concretely, unit record URq and 0 is taken up for an example. First, as shown in 
drawing 53 , unitdata UD Q and q data-izes one of the fields where the map alpha was divided, and are the corresponding 
unit U 0 and live data which constitute the map of a field with which 0 expresses. Hereafter, in order to clarify explanation, the 
unit U 0 and the map of a field with which 0 expresses are described as the map beta n and Q . More specifically, unitdata 
UD 0 and 0 is constituted from background data BDq Q , and letter-symbol data CDq 0 , and road network-data NDq and Q 
by the map beta Q and Q . 

[0184]Background data BDq and 0 is the graphic data for displaying the map beta Q the rjver on 0 , a railroad, a green belt, 
a building, a pons, etc. Background data BDq and 0 comprises basic background data table BBDq and q, and detailed 
background data table DBDq and q, as shown in drawing 54 . As shown in drawing 55 (a), the graphic data for displaying 
the fundamental element (that is, background) on [, such as a river, a railroad, and a green belt, ] the map beta Q and Q 
are recorded on basic background data table BBDq and Q . In order to display more the map beta Q and the f undamen t a | 
background of 0 on deta i' s . graphic data, such as a building and a pons, are recorded on detailed background data table 
DBDq and q like drawing 55 (b). 

[0185]Basic background data table BBDq q, and detailed background data table DBDq and 0 has the structure which 

carried out mutually-independent as shown in drawing 54 . It enables them for the center station 101 and the terminal 
unit 102 to separate basic background data table BBDq q, and detailed background data table DBDq and 0 , and to use it 

independently by this. That is, the terminal unit 102 can display basic background data table BBDq and q alone like 

drawing 55 (a). The terminal unit 102 can also superimpose and display detailed background data table DBDq and q on 

basic background data table BBDq and q like drawing 55 (c). The background of the map beta Q and 0 is constituted by 

being superimposed on what basic background data table BBDq and q displays, and the thing which detailed background 

data table DBDq and q displays. That is, if a view is changed, detailed background data table DBDq and 0 will be 

difference data of background data BDq and q and basic background data table BBDq and q. 

[01 8 6] Letter-symbol data CDq and q is data showing the character string and/or map symbol on the map beta Q and q. 

The name of a place, a road name, an institution name, a map symbol, etc. are displayed by this letter-symbol data 
CDq and 0 on the map beta Q and Q . Letter-symbol data CDq and 0 comprises basic statement character sign data table 

BCDq and 0 , and detailed letter-symbol data table DCDq and 0 , as shown in drawing 54 . As shown in drawing 56 (a), the 
fundamental data for constituting the maps beta Q such as the name of a p|ace a road name and a map symbo| and 0 is 
recorded on basic statement character sign data table BCDq and q. Data required like drawing 56 (b), in order to display 
the maps beta Q such as a name of a park a railroad( a pons and a factorV( and 0 in detail is recorded on detailed letter- 
symbol data table DCDq and Q . 

[0187]Basic statement character sign data table BCDq q, and detailed letter-symbol data table DCDq and 0 has the 

structure which carried out mutually-independent as shown in drawing 54 . By this, basic statement character sign data 
table BCDq q, and detailed letter-symbol data table DCDq and q becomes possible [ being used independently ]. That 

is, like drawing 56 (a), the terminal unit 102 can display basic statement character sign data table BCDq and q alone, or 

can superimpose and display detailed letter-symbol data table DCDq and q on basic statement character sign data 

table BCDq and q like drawing 56 (c). Detailed letter-symbol data table DCDq and Q is difference data of letter-symbol 

data CDq and Q and basic statement character sign data table BCDq and Q . 

[0188]Road network-data NDq and 0 is data for being used with background data BD Q 0 , and letter-symbol data CDq 

and 0' and d'sP^ying a road on the map beta Q and q. This road network-data ND Q and 0 may be further used for each 

processing of map matching, path planning, or course guidance. Road network-data NDq and 0 comprises main trunk 

network data table MND0, 0 and minor street network data table SNDq and 0 . As shown in drawing 57 (a), the road 

network data a large (for example, not less than 5.5 m) road, i.e., for major thoroughfares, are relatively recorded for 
width on main trunk network data table MNDq and q. It is preferred that road network data are recorded on main trunk 

network data table MNDq and 0 for every road classes, such as a highway, a national highway, and a prefectural road. 

As shown in drawing 57 ( b), the road network data a narrow (for example, not less than 3.0 m and less than 5.5 m) road, 
i.e., for minor streets, are relatively recorded for width on minor street network data table SNDq and Q . 

[0189]Main trunk network data table MNDq q, and minor street network data table SNDq and q also has the same 

independent structure as basic background data table BBDq q, and detailed background data table DBDq and q. 
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Therefore, like drawing 57 (a), main trunk network data table MNDq and 0 can be alone used for the terminal unit 102, 

and it can display only a major thoroughfare. Like drawing 57 (b), minor street network data table SNDq and q can be 

alone used for the terminal unit 102, and it can also display only a minor street. Like drawing 57 (c), the terminal unit 
102 can superimpose and use minor street network data table SNDq and q for main trunk network data table MNDq and 

q, and can display a major thoroughfare and a minor street. Minor street network data table SNDq and 0 is difference 

data of road network-data NDq and 0 and main trunk network data table MNDq and Q . 

[0190]Main trunk network data table MNDq and 0 can be independently used for the terminal unit 102 in the cases, 
such as map matching processing, or both main trunk network data table and minor street network data table SNDq 
and 0 can a ' so ^ e use d f° r Also when following the connecting relation of a major thoroughfare and a minor street, 
main trunk network data table MND Q Q , and minor street network data table SNDq and 0 is used. When following this 
connecting relation, the node which shows the crossing of a major thoroughfare and a minor street is used. 
[0191]Like drawing 58 (a), basic background data table BBD Q and 0 , basic statement character sign data table BCDq 

and 0* and main trunk network data table MNDq and Q are overlapped on them, and by this. The terminal unit 102 can 
create the coarse map beta Q and 0 relatively. On the other hand, detailed background data table DBD Q 0 , and detailed 
letter-symbol data table DCDq q, And the more detailed map beta 0 and 0 like drawing 58 (b) can be constituted by 
laying minor street network data table SNDq and Q on top of the coarse map beta Q constituted , ike drawing 58 (a), and 0" 
[0192]In the above, a detailed structure of unitdata UD Q and Q was explained. It has the structure which other unitdata 
UDq -j, — UDq n-1 , UD 1 q, — UD M-1 and N-1 as well as unitdata UDq and 0 explained with reference to drawing 54 - 
drawing 58 about the corresponding range. 

[0193]Unit record URq q - UR M-1 and N _ 1 contains unit header UHq q - UH M _ 1 and N _ lf as mentioned above. The 
attribution information of unitdata UD Q 0 - UD M _-| and N _-, is described by unit header UH Q 0 - UH M _ 1 and N _.,. More 
specifically, for example to unit header UHq and Q . Since unitdata UDq and 0 is specified, unit ID, and basic background 
data table BBDq q, Detailed background data table DBD Q q, and basic statement character sign data table BCDq q, 
The size of detailed letter-symbol data table DCDq q, and main trunk network data table MNDq q, and minor street 
network data table SNDq and Q is described. As for other unit header UHq 1 - UH M _-, and N _ lt the attribution 
information of unit header UHq and q, similarly corresponding unitdata UD Q and -j - UD M-1 and N _ 1 is described. Each 
unit ID in unit header UHq q - UH M _ 1 and As long as it can carry out the specific skill of the corresponding 
unitdata UD Q 0 - UD M _j and N _ lf what kind of information may be sufficient, but it is typical to specify these with a 
sequence number or longitude, latitude, etc. 

[0194]Next, with reference to the flow chart of drawing 59 , the transmission procedure of the map data in the center 
station 101 is explained. As mentioned above, one or more map file CF (refer to drawing 53 and drawing 54 ) is 
beforehand stored in the 1st memory storage 1013. The reading control part 1014 reads a part or all of map file CF of 
shoes to be defined beforehand from the 1st memory storage 1013 if needed (Step S1001). Here, a part of map file CF 
means the file header FH which constitutes map file CF, unit management information MI UNI -p, and some unit records 

UR by this embodiment. On the other hand, all map file CF means the file header FH which constitutes map file CF, 
unit management information MI UNIT , and all the unit records UR by this embodiment. Below, the part read by the 

reading control part 1014 or all the map file CF are called map data CD. Read map data CD is developed by the storage 
area (typically RAM) in the packet assembly part 1015. 

[0195]The packet assembly part 1015 from map data CD developed by the internal storage area after Step S1001. The 
file header FH required in order to transmit to the terminal unit 102, unit management information MI UNIT (refer to 

drawing 53 (b)). and the one unit record UR (refer to drawing 53 (b)) are taken out (Step S1002). 

[0196]The packet assembly part 1015 assembles the packet P the unit record UR obtained at Step S1002, the file 

header FH, and based on unit management information MI UNIT (Step S1003). Detailed processing of Step S1003 is 

mentioned later. The assembled packet P is outputted to the transmission section 101 6. The transmission section 1016 
sends out the inputted packet P to the radio transmission line 103 through the antenna 1012, and transmits the packet 
P to the terminal unit 102 (Step S1004). 

[0197]The packet assembly part 1015 judges whether the unitdata UD which should be transmitted to map data CD 
developed by the storage area of Step S1004, next an inside exists further (Step S1005). When the unitdata UD which 
should be transmitted still exists, the packet assembly part 1015 returns to Step S1002, in order to obtain required 
data. On the other hand, when the unitdata UD which should be transmitted does not exist, the packet assembly part 
1015 notifies that to the reading control part 1014. 

[0198]The reading control part 1014 answers the notice of the packet assembly part 1015, and closes map data CD 
read at Step S1001 (Step S1006). Next, the reading control part 1014 judges whether map data CD (thing other than 
what was closed at Step S1006) containing the unitdata UD which should be transmitted to the terminal unit 102 exists 
(Step S1007). When another map data CD exists, the reading control part 1014 returns to Step S1001 so that it may 
read the map data CD concerned. On the other hand, when there is no another map data CD, the center station 101 
ends a series of processings shown in the flow chart of drawing 59 . 

[0199]Here, drawing 60 shows the structure of each data in a process until the packet P is generated from map data 
CD. It is at the end time of Step S1001 (refer to drawing 59 ), and the reading control part 1014 has read map data CD, 
as shown in drawing 61 (a). It is at the end time of Step S1002, and the packet assembly part 1015 holds the file 
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header FH and some unit records UR. The example in which unit record URq and 0 is held is shown by drawing 60 (a). 

And the packet assembly part 1015 performs Step S1003. Here, drawing 61 is a flow chart which shows the procedure 
of detailed processing of Step S1003. Hereafter, with reference to drawing 61 , processing of the packet assembly part 
1015 is explained in detail. First, master-data MD is generated based on the file header FH currently held by the 
packet assembly part 1015, unit management information Ml^iy, and the one unit record UR (Step S 1 1 0 1 ). Master- 
data MD is generated based on the one unit record UR which the packet assembly part 1015 holds rather than is 
directly generated from map file CF. It is because the influence of the error will attain to only the one unit record UR 
even if an error occurs by an external or internal factor in Steps S1001-S1007 of drawing 59 by adopting this 
generation method. That is, it is for avoiding that the influence of an error attains to the whole map data CD. 
[0200]Master-data MD comprises the data headers DH and a data division, as shown in drawing 60 (b). Here, drawing 
62 shows a detailed structure of master-data MD. In drawing 61 , the data headers DH comprise file ID, unit ID, and unit 
size. File ID is a code for specifying map data CD (what is got blocked and developed by the packet assembly part 
1015 now) used as the foundation of this master-data MD. An example of the generation method of this file ID is 
explained. The packet assembly part 1015 holds the file header FH. As mentioned above, the information for specifying 
the range which map file CF (map alpha) covers as the file header FH is described (refer to drawing 53 (b)). Therefore, 
the file header FH can also specify map file CF. The packet assembly part 1015 generates file ID using this file header 
FH. Unit ID is a code for specifying the unit record UR (what was got blocked and extracted at Step S1002) used as 
the foundation of this master-data MD. The packet assembly part 1015 holds the unit record UR (refer to drawing 54 ) 
which should transmit after the end of Step S1002. The packet assembly part 1015 takes out unit ID from the held unit 
record UR. Taken-out unit ID is set as the data headers DH. The above two ID and unit size are used in processing of 
the terminal unit 102 mentioned later. 

[0201 ]The file header FH, all the data which the unit record UR has, or some data are set to the data division of 
master-data MD. The packet assembly part 1015 holds the file header FH and the unit record UR which are set up. By 
the way, as mentioned above, various tables are held at the unit record UR (refer to drawing 54 ). These each table has 
a disengageable structure mutually. Therefore, a data division may comprise only basic data (data which is got blocked 
and expresses a profile map) of the basic background data table BBD, basic statement character sign data table BCD, 
and the main trunk network data table MND. A data division may comprise only detailed data of detailed background 
data table DBD, detailed letter-symbol data table DCD, and the minor street network data table SND. As mentioned 
above, some unit records UR may be set as a data division. Unit ID is contained in the unit header UH as shown in 
drawing 54 . This unit ID is contained in the data headers DH (refer to drawing 62 ). Therefore, when unit ID is set as the 
data division of master-data MD, two unit ID will be contained in master-data MD. Therefore, unit ID does not need to 
be contained in this data division. 

[0202]By the way, the data size of the data headers DH is the size of a data division. Since it is decided when map file 
CF is generated by the 1st memory storage 1013, the size of the file header FH and the whole unit record UR is called 
for easily. When the partial unit record UR is set as a data division, based on each size set as the corresponding unit 
header UH, the size of the partial unit record UR concerned is called for. 

[0203]The packet assembly part 1015 divides generated master-data MD into i pieces, i segment-data SD^ - SDj are 

generated like drawing 60 (c) by this (Step S1 102). In this step S1 102, the packet assembly part 1015 is not conscious 
of the data headers DH and the data division (that is, unit record UR) which are contained in master-data MD. That is, 
also when some data headers DH and a part of data division are intermingled in one of segment-data SD, it may 
happen to it. A number (a segment number is called henceforth) is added to these i segment-data SD. As for this 
segment number, it is preferred that it is a number which overlaps and continues between segment data. It is because 
processing of the terminal unit 102 mentioned later becomes easy. 

[0204]The packet assembly part 1015 adds an error correcting code (or error detecting code) to each i segment-data 
SD-j - SDj (Step S1 103). As shown in drawing 60 (d), i segment-data (with error correcting code) SD-j - SDj are 

generated by this. The packet assembly part 1015 divides each segment-data (with error correcting code) SD-j - SD } 

into j pieces further. As shown in drawing 60 (e), j packets are generated about one segment-data SD by this (Step 
S1104). The packet assembly part 1015 generates packet of an ixj individual, P 12 . — P-jj. — Py in all based on the 

one unit record UR extracted at Step S1002 as a result of the above processing. A number (a packet number is called 
henceforth) is added to packet P^ of these ixj individual, P 12 , — P-jj, — Py, respectively. As for this packet number, it 
is preferred that it is a continuous number as not overlapped mutually the whole packet. It is because processing of 
the terminal unit 102 mentioned later becomes easy. With this packet number, it can be easily judged now whether all 
of packet P^ of the ixj individual to which the terminal unit 102 is transmitted independently, P 12 , — P^j. — Py 

gathered. After this step S1 104 is completed, the packet assembly part 1015 escapes from processing of drawing 61 
which is a subroutine, and returns to processing of drawing 59 . And Step S1004 is performed. In Step S1004, from the 
transmission section 1016, each packet P^ of a more than, P 12 , — P^j, — Py are sent out to the radio transmission 

line 103 one by one through the antenna 1012, and are transmitted to the terminal unit 102. 

[0205]Next, with reference to the flow chart of drawing 63 . the receiving procedure of the map data in the terminal unit 
102 is explained. Each packet P-^ transmitted by the center station, P 12 , — P^, — Py are inputted into the antenna 

1021 of the terminal unit 102 through the radio transmission line 103. The receive section 1022 receives packet P-j-j 

outputted from the antenna 1021, P 12 , — P^, — Py one by one (Step S1201). The receive section 1022 has a buffer 

memory which is not illustrated. The receive section 1022 stores each received packet P^, P 12 , — P^j, — Py in a 

buffer memory one by one. 

[0206]The packet decomposition part 1024 accesses the buffer memory of the receive section 1022 periodically, It is 
judged whether packet P^ of the ixj individual transmitted by the center station 101, P-j 2 , — Py, — Py have gathered 
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in the buffer memory (Step S1202). A judgment of Step S1202 is made based on the packet number added to each 
packet Pjj, P 12 , — Py. — Py. H packet numbers are consecutive numbers, more specifically, the packet decomposition 
part 1024 will judge whether all the packet numbers from 1 to (ixj) have gathered. 

[0207]At Step S1202, when the packet P has not gathered altogether, he does not follow the packet decomposition 
part 1024 to Step S1203, but Step S1201 is performed again. As a result, the receive section 1022 receives the packet 
P of an insufficiency. On the other hand, at Step S1202, when the packet P has gathered altogether, he follows the 
packet decomposition part 1024 to Step S1203. The packet decomposition part 1024 decomposes packet P^ received 

at Step S1201, P 12 , — Py. — Py, and restores master-data MD (Step S1203). Restored master-data MD is outputted 

to the file management section 1025. The file management section 1025 generates map file CF based on inputted 
master-data MD. Generated map file CF is stored in the 2nd memory storage 1026 (Step S1204). 

[0208]It is judged after Step S1204 whether the data processing part 1023 still has a series of packets P which should 
receive (Step S1205). When there is the packet P which should receive, it returns to Step S1201 and reception of the 
packet P is performed succeedingly. On the other hand, when there is no packet P which should receive, processing of 
drawing 63 is ended. 

[0209]Here, drawing 64 is a flow chart which shows the procedure of detailed processing of Step S1203 of drawing 63 . 
Drawing 65 shows the structure of each data in a process until packet P^, P 12 , — Py, — Py to map file CF is 

generated. When Step S1203 of drawing 63 is started so that clearly from ****, as shown in drawing 65 (a), a series of 
packet P llf P 12 , — Py. — Py are equal to the receive section 1022. The packet decomposition part 1024 obtains the 
packet P which should be processed from packet P^ currently held in the receive section 1022, P 12 , — P|j. — Py 
(Step S1301). It is assumed that the packet decomposition part 1024 obtains packet P^, P 12 , — Py now. 

[0210]Next, the packet decomposition part 1024 removes a packet number from each packet P obtained at Step 
S1301. The packet decomposition part 1024 decomposes each packet P by which the number was removed, and as 
shown in drawing 65 ( b), it restores one segment-data SD (Step S1302). If an above-mentioned assumption is followed, 
packet Pj-j, P 12 » — Py will be put together and, as a result, segment-data SD-j will be restored. The error correcting 
code (or error detecting code) is added to each segment-data SD. It is Step S1302, next the packet decomposition 
part 1024 corrects the error which may have been produced in restored segment-data (with error correcting code) SD 
using an error correcting code (Step S1303). Next, the packet decomposition part 1024 removes an error correcting 
code from segment-data (with error correcting code) SD, and as shown in drawing 65 (c), segment-data (with no error 
correcting code) SD is restored by this (Step S1304). Restored segment-data SD is held in the storage area of the 
packet decomposition part 1024. If an above-mentioned assumption is followed, after an error correction is performed 
to segment-data SD 1t it will be held in the storage area of the packet decomposition part 1024. 

[021 1]It is Step S1304, next the packet decomposition part 1024 judges whether the packet P which should be 
processed in the receive section 1022 remains (Step S1305). When the packet P which should be processed remains, 
the packet decomposition part 1024 returns to Step S1301, performs Steps S1301-S1304, and as shown in drawing 65 

(a) - (c), it restores segment-data SD from the packet P. In this explanation, it is at the start time of processing of 
drawing 64 , and there is the packet P of an individual (ixj) in the receive section 1022. Therefore, the loop which 
comprises Steps S1201-S1205 is repeated i times. As a result, i segment-data SD 1 - SDi are restored. 

[0212]The packet P which this loop should process in the receive section 1022 if only the number of times of required 
is repeated is lost. If a judgment of Step S1305 is made in this state, he will follow the packet decomposition part 1024 
to Step S1306. When the packet P which should be processed is lost, i segment-data SD 1 - SDj are held at the packet 
decomposition part 1024. As mentioned above, the segment number is given to each segment-data SD 1 - SDj. 
According to this segment number that is, the packet decomposition part 1024 arranges segment-data SD 1 - SDj in 
order so that a segment number may continue. Then, a segment number is removed from each segment-data SD-j - 
SDj. The packet decomposition part 1024 puts together segment-data SD 1 from which the segment number was 
removed - SDj. As a result, as shown in drawing 65 (d), master-data MD is restored (Step S1306). Restored master- 
data MD is outputted to the file management section 1025 (Step S1307). 

[0213]Communication failure may be encountered not only in the Honchi figure providing system but in a 
communications system. Therefore, the terminal unit 102 cannot restore all segment-data SD correctly. Here, the 
same segment-data SD as what the center station 101 generated is meant as segment-data SD restored correctly. 
For example, it is a case where segment-data SD2 is not restored correctly, and the case where other segment-data 
SD 1t SD 3 - SDj are decoded correctly is assumed. In this case, the packet decomposition part 1024 can also restore 
segment-data SD2 to a right thing using the error correcting code added to segment-data SD 1t SD 3 - SDj. 

[0214]The file management section 1025 originates in the input of master-data MD, and starts Step S1204. This step 
S1104 is the processing which generates master-data MD to map file CF, and processing for storing generated map file 
CF in the 2nd memory storage 1026, as mentioned above. Here, drawing 66 is a flow chart which shows the procedure 
of detailed processing of Step S1204 of drawing 63 . 

[0215]By the way, it is the 2nd memory storage 1026 at the start time of Step S1204, and map file CF generated 
before may already be memorized. Map file CF may not be memorized. The file management section 1025 judges 
whether map file CF is stored after the input of master-data MD, and in the 2nd memory storage 1026 (Step S1401). 
When there is map file CF, he follows the file management section 1025 to Step S1404 mentioned later. On the other 
hand, the file management section 1025 creates completely new map file CF based on this master-data MD, when 
there is no map file CF (Step S1402). This map file CF has the same data structure as map file CF (refer to drawing 53 

(b) and drawing 54 ). 

[0216]Here, the preparation method of map file CF is explained. Master-data MD has map file ID, unit ID, and data size 
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in the data headers DH, as shown in drawing 62 . This master-data MD all has some unit records UR in a data division 
with the file header FH. The file management section 1025 takes out the file header FH from master-data MD. 
[0217]As mentioned above, only the one unit record UR is contained in master-data MD. The file management section 
1025 generates completely new map file CF this time. Therefore, the file management section 1025 generates the 
number NOU of units of an initial value "1." The file management section 1025 asks for the offset value X Q from the w 

data size of the file header FH and the number NOU of units to the unit record UR obtained this time, and 0" Un,t management 
information MI UNIT is generated by this. 

[021 8]It means that the file management section 1025 had acquired all information required in order to generate 
completely new map file CF by this. The file management section 1025 puts together the file header FH, unit 
management information MI UNIT , and the unit record UR which were obtained this time, and generates map file CF. The 

data structure of this map file CF is as being shown in drawing 67. Map file CF generated as mentioned above is stored 
in the 2nd memory storage 1026 (Step S1403). 

[0219]Next, Step S1401 explains processing when map file CF is found. In this case, Step S1404 is performed. The file 
management section 1025 takes out master-data MD to file ID inputted this time. File ID specifies to which map file 
CF the unit record UR in master-data MD belonged, as mentioned above. This file ID is generated by the packet 
assembly part 1015 using the file header FH of map file CF, as mentioned above with reference to drawing 61. The file 
management section 1025 takes out the file header FH of every place figure file CF in the 2nd memory storage 1026. 
The file header FH specifies the range which map file CF covers. The file header FH of map file CF is created based on 
map file CF managed by the center station 101 side, as Step S1402 explained. Therefore, if there is identity in file ID 
and the file header FH, the unit record UR inputted this time will constitute a part of map file CF. Therefore, the file 
management section 1025 judges both identity (Step S1404). 

[0220]If it is judged at Step S1404 that there is no identity, it means that map file CF which makes a component the 
inputted unit record UR has not been created yet. In this case, the file management section 1025 performs the above- 
mentioned steps S1402 and S1403. That is, it is stored in the 2nd memory storage 1026 after completely new map file 
CF is generated. 

[0221]On the other hand, if it is judged at Step S1404 that file ID and the file header FH have identity, it means that 
map file CF which makes a component the inputted unit record UR is already generated. In this case, the file 
management section 1025 chooses this map file CF as a processing object. The file management section 1025 opens 
map file CF of this processing object (Step S1405), and adds the inputted unit record UR to map file CF selected as a 
processing object (Step S1406). That is, in Step S1406, the inputted unit record UR and map file CF are put together, 
and updated map file CF is generated. 

[0222]Step S1406 is explained more to details. The file management section 1025 takes out this master-data MD to 
unit ID. Henceforth, unit ID taken out from inputted master-data MD is called 1st unit ID. 1st unit ID specifies the unit 
record UR used as the foundation of master-data MD inputted this time, as explained with reference to drawing 62. 
The file management section 1025 takes out map file CF to all the unit ID opened at Step S1405. Henceforth, each unit 
ID taken out from map file CF is called 2nd unit ID. In 2nd unit ID, the case where the 1st unit ID and match are not 
contained, and the match may be contained. 

[0223]From master-data MD inputted this time, when 1st and 2nd unit ID is not in agreement, as the unit record UR is 
taken out and it is shown in drawing 68, the file management section 1025 is added to map file CF opened now, and 
updates the map file CF concerned. When 1st and 2nd unit ID was in agreement, the terminal unit 102 would be 
provided with the unit record UR inputted this time by the center station 101 in the past. In the unit record UR which 
it has, the structure shown in drawing 54 For example, the basic background data table BBD, As [ provide / when only 
basic data (outline data), such as basic statement character sign data table BCD and the main trunk network data 
table MND, is Step S1204 / for the terminal unit 102 / it / already ] In this case, map file CF opened now has 
structure like drawing 69. In map file CF opened now, the file management section 1025 adds the unit record UR taken 
out from the master data inputted this time to the unit record UR to which the same unit ID is given, as shown in 
drawing 70 in this case. Map file CF is updated by this. 

[0224]The file management section 1025 updates unit management information Ml^rr further according to the data 

size of master-data MD inputted this time (Step S1407). Next, the file management section 1025 stores updated map 
file CF in the 2nd memory storage 1026 (Step S1408). 

[0225]As mentioned above, map file CF is stored in the 1st memory storage 1013 in the Honchi figure providing 
system. The packet assembly part 1015 receives only the partial map which should transmit to the terminal unit 102 
from the reading control part 1014, and generates a series of packets P showing the map concerned. This packet P of 
a series of is transmitted in the radio transmission line 103 top. Only the data showing a partial map is transmitted on 
this radio transmission line 103. Therefore, the Honchi figure providing system can stop the quantity of the data sent 
out to the radio transmission line 103, even if map file CF itself is big size. It becomes difficult to carry out congestion 
of the radio transmission line 103 by this. 

[0226]The terminal unit 102 will receive the data showing a partial map one by one. However, the terminal unit 102 will 
file-ize partial map data individually in first stage. However, the received partial map data is added to the map file CF 
concerned, and the terminal unit 102 puts it together, when map file CF which fulfills a predetermined condition exists. 
Therefore, the Honchi figure providing system can suppress that a lot of file occurs in the terminal unit 102. Therefore, 
in the 2nd memory storage 1026, it becomes difficult to produce the cluster which has free space. As a result, the 
Honchi figure providing system can use the storage area of the 2nd memory storage 1026 effectively. 
[0227]Map file CF is constituted that the map alpha of the range defined beforehand is divided to two or more fields, 
i.e., per unit U, as shown in drawing 52. By the unitization of such a map alpha, the reading control part 1014 can read 
the map of a required portion from the 1st memory storage 1013 easily. The center station 101 can send out easily the 
data of the optimum amount in which the radio transmission line 103 does not carry out congestion to the radio 
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transmission line 103 concerned by this unitization. Even if it is a case where the center station 101 transmits two or 
more unit records UR, the terminal unit 102 may be unable to receive one of the unit records UR by a communication 
error. In such a case, the terminal unit 102 creates map file CF using the received unit record UR. The terminal unit 
102 can perform various processing based on created map file CF. That is, even if some unit records UR transmitted 
from the center station 101 fall out, the influence by the omission is less than other unit records which the terminal 
unit 102 received. This effect is also born by the unitization of a map. 

[0228]It is described in the unit record UR by bottom two or more tables where the fundamental data (outline data) of 
a map and the detailed data of the map concerned are mutually-independent. Even if each table is stored in the one 
unit record UR by this, it will enable it to be used independently. That is, for example, when the center station 101 
provides the terminal unit 102 with a map, it becomes possible to transmit basic data (outline data) independently, to 
transmit detailed data independently, or to transmit combining both sides. It enables the center station 101 to provide 
a map suitable for the situation and use of the terminal unit 102 by this. 

[0229]For example, when the terminal unit 102 side wants to receive a map wide range than a detailed map quickly, the 
center station 101 can transmit only basic data (outline data) preferentially. After the terminal unit 102 receives basic 
data (outline data) thoroughly, the center station 2 can also transmit detailed data. It also enables the terminal unit 102 
to use it by this, making basic data (outline data) and detailed data intermingled. 

[0230]As mentioned above, as mentioned above, it is also possible as the transmission section 1016 and the receive 
section 1022 to use a mobile communication apparatus. In this case, since the two-way communication of the center 
station 101 and the terminal unit 102 is easily realizable, the terminal unit 102 can require the classification 
(information which shows outline data or detailed data) of a map which wishes to provide of real time from the center 
station 101. It is also possible to use broadcast devices, such as ground wave digital broadcast, and the device which 
receives this broadcast as the transmission section 1016 and the receive section 1022. In this case, the center station 
101 can adjust the receiving time of basic data (outline data) and detailed data, and the range of a receivable map by 
assigning a channel which is different in basic data (outline data) and detailed data using a mutually different channel. 
[0231 ]In an above embodiment, the file header FH of map file CF by the side of the 2nd memory storage 1026 was 
used as it was in it in map file CF by the side of the 1st memory storage 1013. That is, both map file CF covers the 
homotype enclosure of each other. However, the throughput of the center station 101 and the terminal unit 102 is 
different in many cases. For example, the storage capacity of the 2nd memory storage 1026 is smaller than that of the 
1st memory storage 1013 in many cases. Therefore, the terminal unit 102 may generate map file CF which covers the 
range narrower than the range of a map which map file CF expresses. That is, the terminal unit 102 may generate map 
file CF which covers the original range. 

[0232]A 2nd embodiment was described as an example of the terminal unit 102 supposing the car-navigation system. 
However, the database of map file CF can be created in a personal computer, and this embodiment can be applied also 
to a use which the personal computer concerned displays a map or performs path planning. That is, the technical field 
of this invention is applicable not only to a movable terminal unit but a non-portable terminal unit. To a non-portable 
terminal unit, there may not be any necessity for 103 communications network of being a radio transmission line, and it 
may be a cable. 



[Translation done.] 



